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liEPORT  OF  THE  TROCEEDINGS 


OF   THE 


SECOND  INTERNATIONAL  METEOROLOGICAL 
CONGRESS  AT  ROME. 


Protocol  of  the  First  Meeting,  14th  April,  2h.  p.m. 

The  Congress  held  its  first  meeting  at  the  Ministry  of  Agricul- 
ture and  Commerce,  Home,  Monday,  tlie  14th  April  1879,  at 
2h.  p.m. 

Present :  Ilis  Excellency  the  Premier,  M.  Agostino  Depretis, 
the  Delegates  MM.  Aguihir,  Auwers,  von  Bezold,  Blaserna,  de 
Brito  Capello,  Bruhns,  Cantoni,  Denza,  liann,  Herve-Mangon, 
HofFmeyer,  Houzeau,  Kokides,  Lorenz,  Mascart,  ^lohn,  Miiller, 
Neuniayer,  Palmieri,  Paugger,  Pittei,  Plantamour,  Pujazon, 
Rubenson,  Salvati)ri,  Scheiizl,  Scott,  Smith,  Snellen,  Tacchiui, 
Weyprecht,  Wild. 

M^I.  Ilellmann,  Mendeleef,  Weihrauch,  Zonger. 

The  members  were  received  by  M.  Depretis,  the  Premier,  who 
delivered  an  address,  after  which  he  declared  the  Congress  open. 

M.  Cantoni,  representing  the  President  of  the  Permanent 
Committee,  expressed  the  deej)  feeling  of  regret  felt  by  the  Con- 
gress at  the  circumstances  which  had  prevented  M.  Buys  Ballot 
from  soinj;  to  Home. 

He  requested  M.  Mascart  to  read  the  address  which  M.  Buys 
Ballot  had  prepared  for  the  opening  of  the  first  meeting. 

M.  Mascart  read  M.  Buys  Ballot's  address. 

Mr.  Scott,  the  Secretary  of  the  Permanent  Committee,  read 
the  list  of  the  delegates  sent  to  the  Congre-^s  by  the  Eurojiean 
Governments,  and  the  (jrovernmcut  of  the  United  States.  (See 
Appendix  I.,  p,  31.) 

The  Acting  President  of  the  Permanent  Committee,  M. 
Cantoni,  proj^osed  to  the  Congress  the  p:ovisional  adoption  of 
the  Byolaws  drawn  up  by  tlie  Permanent  Committee.  (Ap- 
pendix II.,  p.  32.) 
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These  Byelaws  were  aclopted,  with  a  reservation  suggested  by 
M.  Plant  AMOUR,  that  modifications  of  them  might  be  proposed  and 
discussed  by  the  Congress. 

The  President  also  submitted,  for  the  approval  of  the  Congress, 
the  programme  ])roposed  by  the  Permanent  Committee.  This 
programme  was  adopted.     (Appendix  III.,  p.  33.) 

Upon  the  proposal  of  M.  Wild,  M.  Cantoni  was  elected  Pre- 
sident of  the  Congress,  by  acclamation. 

Upon  the  proposal  of  the  President,  the  Congress  completed 
the  Bureau,  in  accordance  with  paragraph  2  of  the  Byelaws,  by 
the  election  of  two  Vice-Presidents. 

M.  "Wild,  of  St.  Petersburg,  and  M.  Plantamour,  of  Geneva, 
obtained  the  majority  of  votes. 

The  President  proposed  the  nomination,  by  acclamation,  of 
Mr.  Scott  of  London,  and  Captain  Hoffineyer  of  Copenhagen,  as 
Secretaries. 

The  President  requested  Mr.  Scott,  Secretary  of  the  Per- 
manent Committee,  to  read  to  the  Congress  the  Report  of  the 
proceedings  of  that  Committee.  (Byelaws,  paragraph  5  ;  Pro- 
gramme, Article  2.) 

Mr.  Scott  read  the  report  (Appendix  IV.,  p.  37),  and  laid  upon 
the  table  a  complete  series  of  the  printed  documents  issued  by 
the  Permanent  Committee  since  the  Congress  of  Vienna;   viz., — 

1.  Report  of  the  Vienna  Congress  (1873)  in  English,  French, 

and  German. 

2.  Report   of  the   Committee  appointed  by  the  Conference  at 

Leipzig  (1872)  on  Meteorological  Telegraphy,   in  English 
and  Geiman. 

3.  Report  of  the  Maritime  Conference,  &c.  at  London,  1874,  in 

English. 

4.  Report  of  the  Permanent    Committee,    1874,    in    English, 

French,  and  German. 

5.  Report  of  the    Permanent    Committee,    1876,    in  English, 

FrcMich,  and  German. 

6.  Suiiplcment  to  Report  No.  5.  Letter  cf  M.  de  Brito-Capello, 

in  English  and  German. 

7.  Report  of  the  Permanent   Committee,   1878,   in    English, 

French,  and  German. 
He  stated  to  the  Congress  that  the  majority  of  the  manuscript 
documents  which   had  been  received  from  time   to  time  by  the 
Committee  were  sufficiently  noticed  in   its  three  reports.     As  to 
more  recent  communications  he  hiid  them  upon  the  table ;  viz., — 

1.  Dr.  Balfour   Stewart ;    letter   of  12th   December    1878  ;  on 

question  16  of  the  Programme. 

2.  Captain  Hoffraeyer  ;  letter  of  14th  ])ecember  1878.  Question 

23. 

3.  ^1.  Sohncke  ;  letter  of  19th  December  1878.     Question  25. 

4.  M.  llildcbrandsson  ;    circular  of  28th  May  1878.     Observa- 

tions of  "  cirrus  "  clouds. 


5.  :Mr.  Parkinson  (sent  by  M.  Wild) ;  letter  of  29th  July  1878. 

Observations  in  tho  Pacific  Ocean. 

6.  M.  AVil.l;  printed   letter  of  loth  February  1879.    Succinct 

Reports  on  some  ])()ints  of  the  Prorrrainnie,  &c. 

7.  M.  Rikatchefl';    printed  communication  (March  1879),    Vor- 

schliige  an  den  ineteorohKjischen  Congress. 

A.  On  maritime  meteorology. 

B.  On  meteorological  telei>;ram9, 

8.  Dr.  Muhry  ;  letter  of  4tli  April  1879.    On  some  points  of  the 

Programme. 

9.  Captain  George  Jinman  (of  London);  letter  of  12th  Ai)ril 

1879.     Respecting  his  theoi-y  of  storms,  with  a  copy  of  his 
work,  "  Winds  and  their  Courses." 

10.  English   Alpine  Club;  letters    of   25th  February   and   3rd 

jVIarch  1879.    On  glacier  observations. 

11.  The   Austro-German   Alpines  Club ;  letter  of  26ih  March 

1879.     On  glacier  observations. 

Upon  the  proposal  of  M.  Hekvi^-Mangon",  the  Ccngress 
passed  a  vote  of  thanks  to  the  Permanent  Committee  ibr  the  zeal 
and  devotion  with  which  it  had  carried  out  the  duties  entrusted 
to  it  by  the  Congress  of  Vienna. 

The  Congress  proceeded  to  the  discussion  of  the  Programme. 

Upon  the  proposal  of  the  President,  questions  1,  2,  3,  7, 
14,  and  33  were  reserved  for  examination  at  the  general  meetings 
of  the  Congress. 

The  President  subdivided  the  other  questions  among  five 
committees,  viz. : — 

I.  Organisation;  Nos.  8,  12,  and  13. 
II.  Publications;  Nos.  4,  5,  9,  and  15. 
III.   Observations  and  Instruments;  Nos.  10,  and  lG-25. 
IV.  Telegraphy.     Maritime   and    Agricultural    ^Meteorology ; 

Nos.  6,  27,  28,  29,  31,  and  35. 
V.  Elevated  and  distant  stations  ;  Nos.  11,  2G,  30,  31,  and  32. 

M.  Plantamour  stated  that  he  was  charged  by  the  Swiss 
Government  to  request  that  the  subject  of  selsmography  might 
be  added  to  the  Program  (ne. 

;M.  Cantoni  supportixl  this  proposal,  which  was  accepted.  This 
question  was  referred  to  Conunittee  III. 

M.  Blasekxa  proposed,  and  the  Congress  agreed,  that 
M.  de  Rossi  should  be  admitted  to  the  Congress  in  order  to  be 
able  to  explain  the  construction  of  his  seismographic  instruments. 

On  the  proposal  of  M.  Pittei,  whicli  was  su|ipnrted  by 
M.  VON  r»i:z(jLi),  the  question  of  the  compilation  of  an  International 
Dictionary  of  jNleteorology  was  referred  to  Committee  11. 

I\I.  Wild  proposed  to  the  Congress  to  include  also  in  the 
Programme  three  proposals  which  arc  referred  to  in  his  "  Succinct 
Reports." 

The  first  was  contained  in  a  communication  by  Dr.  Ilellmann 
to  the  Zcilschrift  dcr  uisterreir/iisc/ien  iiutvorologlschcn  GtSelhchaft, 
March  1879,  and  "  K^uccinet  Reports,"  p.  2,  c.  5. 
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*'  Art.  9.  I  propose,  tliercfore,  that  the  Congress  should  express 
the  wish  that  from  these  documents  a  universal  catalogue  of 
meteorological  observations  of  all  countries,  viz.,  name  of  station, 
its  geographical  co-ordinates,  list  of  the  different  elements  observed, 
and  of  the  years  of  observation,  place  of  publication,  should  be 
prepared  and  published,  and  that  it  should  place  this  task  among 
the  works  to  be  executed  in  common,  as  indicated  by  Art.  12. 

"  I  further  propose  that  the  Congress,  in  the  same  order  of 
ideas,  should  also  place  among  the  latter  class  of  inquiries  the 
preparation  and  publication  of  a  systematic  catalogue  of  meteoro- 
loo-ical  works  of  all  countries, — including  articles  in  scientific 
journals — and  should  invite  the  central  institutions  to  contribute 
thereto  by  drawing  up  special  catalogues  for  their  respective 
countries  according  to  a  common  plan." 

The  second  was  printed.  Succinct  Reports,  p.  3,  c.  11.  "Art.  15. 
In  order  to  facilitate  the  general  adoption  of  the  rules  and  formulae 
for  the  reduction  of  barometric  observations  to  the  sea  level,  which 
we  wish  to  he  established,  I  propose  to  construct  from  these 
formulae  tables  wliich  will  give  easily  for  consecutive  heights  above 
the  level  of  the  sea  both  for  the  barometric  reading  and  for  the 
temperature  observed  at  the  tiuie,  the  barometric  reading  corre- 
sponding to  the  level  of  the  sea. 

"  Further  it  would  be  desirable  that  in  accordance  with  the 
remarks  and  proposals  recently  formulated  by  Dr.  Hellmann 
(Comparison  of  the  Standard  liarouieters  of  St.  Petersburg,  Dorpat, 
Helsingfors,  Stockholm,  and  Upsala,  and  General  Remarks  on  the 
Reduction  of  the  Barometer  to  32°  F.,  Rcpertorium  fur  Meteoro- 
logie,  T.  VI.  No.  8,  November  1878),  fresh  tables  for  the 
reduction  of  the  barometer  to  32°  F.  should  be  calculated  from 
the  fresh  and  more  precise  data  that  we  possess  upon  the  ex- 
pansion of  mercury  and  brass,  both  for  the  metric  and  the 
English  barometer,  and  also  tables  for  the  conversion  of  barometric 
observations  expressed  in  millimetres  into  English  inches  and  vice 
versa.  The  general  adoption  of  such  tables  would  avoid  the 
vexatious  ditterences  presented  by  the  different  tables  hitherto 
used." 

Both  these  propositions  were  referred  to  Committee  II. 

The  third  Wi\s  printed,  Succinct  Reports,  p.  4,  Article  18.  "  I 
propose  to  include  observations  of  the  surface  temperature  of  the 
soil  among  the  elements  to  be  observed  at  stations  of  the  second 
order." 

This  proposal  was  referred  to  Committee  III. 

Capt.  HoFFMEYER  proposed  the  question  of  observations  of 
upper  clouds  (cirrus)  according  to  the  i)lan  of  M.  Hildebrandsson 
of  Upsala  ;  he  expressed  his  satisfaction  that  the  subject  had  been 
already  mentioned  in  the  Report  of  the  Permanent  Committee. 

The  question  was  adopted  and  referred  to  Committees  II. 
and  III. 

On  the  proposal  of  Mr.  Scott,  the  Congress  unanimously 
adopted  the  following  resolution : — 

"  The  International  Meteorological   Congress  of  Rome,  at  its 


first  meetinjr,  has  instructed  its  Secretailes  to  convey  to  the  family 
of  M.  Dove  the  deep  regret  it  feels  at  the  death  of  that  illustrious 
physicist,  who  has  so  greatly  contributed  to  the  progress  of 
mctt'orology." 

The  Congress  proceeded  to  the  election  of  the  Committees,  wiio 
were  constituted  as  follows  : — 


Committee  I. 

Organisation  : — Questions  8,  12,  and  13. 

M.  Wild. 
M.  IJruhns. 
M.  Auwers. 
,,  Herve-Mangon. 
„  Plantamour. 
— <(     „  liubenson. 
„  Scott. 
„  Smith. 
,,  Tacchini. 


President 
Secretary 


Members 


Committee  II. 

Publications  : — Questions  4,  5,  9,  and  15.     Cirrus  observations  ; 
Dictionary ;   Catalogue  ;   Tables  of  Reduction. 

M.  Blaserna. 
M.  Hann. 
"M.  Aj^^uilar. 
„  Bruhns. 
.     „   HcUmann. 
"^     „  Pittei. 
,,   Scott. 
„  AVild. 


President 
Secretary 


Members 


Committee  III. 

Observations  and  Instruments: — Questions  10,  16  to  25:-- 
Seismography ;  Observations  of  the  surface  temperature  of  the 
soil. 


President 
Secretary 


Members 


-< 


]M.  Mascart. 
^I.  von  Bezold. 
M.  Cantoni. 

„  Capcllo. 

„  llozcau. 

,,   Mendelecff. 

J,   Mohn. 

,,  I'almicri. 

„   Scheuzl. 

„  Snellen. 

..  Wild. 


Committee  IV. 

Telegraphy,  Maritime  Meteorology,  Agricultural  Meteorology 
Questions,  6,  27,  28,  29,  34,  and  35. 

President         -     M.  Neumayer. 
Secretaries      -     jNIINI.  Mliller  and  Brault. 
M.  Bruhns. 

Capello. 

Denza. 

Hann. 

Hoffmeyer. 

Lorcnz. 
Members         -^     „  jNIascart. 

Myer. 

Pi*ttei. 

Pujazon. 

Salvatori. 

Scott. 

Wild. 


Committee  V. 

Elevated  and  distant  stations  : — Questions  11,  25,  30,  31,  and  32. 
Observations  on  the  variations  of  glaciers. 


President 
Secretary 


Members 


r 


< 


M.  Denza. 

M.  Weyprecht. 

M.  Hann. 

HofFiueyer. 

Mendeleeff. 

Mohn. 

Neumayer. 

Plantamour. 

Scott. 

AYild. 


The  President  proposed  for  the  first  meetings  of  the  different 
Committees — 


I. 

II. 

III. 

IV. 

V. 


Tuesday,  15th    - 


Wednesday,  16th 


9h.  a.m. 
2h.  p.m. 
11  h.  a.m. 
4h.  a.n?. 
9h.  a.m. 


The  PiiESiDENT,  in  reply  to  M.  Snelt,en,  announced  that  the 
meetings  of  the  Committees  would  be  posted  up]  in  the 
Ministry. 

The  next  general  meeting  was  fixed  for  Thursday,  l7th,  at 
9h.  a.m. 


The  President  announced  the  order  of  the  day 

Question  3. 
Question  7. 
Question  33. 

Tiie  meeting  rose  at  5h,  30in. 
Confirmed  at  the  meeting  of  the  17th., 

G.  Cantoni. 


Protocol  of  the  Second  Meeting,  17th  April  1879,  at 
9h.  30m.  p.m. 

Delegates  present :  MM.  Aguilar,  Auwers,  von  Bezold,  Blaserna, 
Brault,  de  Brito  Capello,  Bruhn;*,  Cantoni,  Denza,  Hann,  Hervd- 
Mangon,  Hottineyer,  Houzeau,  Kokided,  Lorenz,  Mascart,  ]Mohn, 
Miiller,  Neumayer,  Pahnieri,  Paugger,  Pittci,  Phintamour, 
Pujazoii,  Kubenson,  Sulvatori,  Schenzl,  Scott,  Smith,  Snellen, 
Tacchini,  AVeyprecht,  Wild. 

MM.  Ilellmann,  Mendeleef,  Weihrauch,  Zenger. 

The  President  requested  the  Secretary  to  read  the  protocol 
of  the  first  meeting,  which  was  adopted. 

The  President  read  to  the  Congress  a  telegram  which  he  had 
just  received  from  M.  Majorana  Calatabiano,  Minister  of  Agricul- 
ture, Commerce,  and  Industry  : — 

"  I  beg  that  you  will  convey  to  the  honourable  members  of  the 
International  ^leteorological  Congress  the  expression  of  my  grati- 
tude to  them  for  their  participation  in  the  Congress  of  Kome,  a 
participation  which  is  equally  honourable  for  themselves  and  for 
the  science  which  they  cultivate. 

"  I  have  much  regretted  not  having  been  able  to  be  present 
at  the  opening  of  the  Congress,  having  been  prevented  by  cir- 
cumstances over  which  I  had  no  control. 

"  I  hope,  however,  to  be  able  to  be  there  before  their  departure, 
in  order  to  have  the  pleasure  of  personally  expressing  to  them 
my  sentiments  of  gratitude." 

Upon  the  proposal  of  M.  Plantamour,  the  Congress  requested 
the  President  to  send  to  the  Minister  the  followine:  niessasre  : — 
"Monsieur  le  Ministre,  &c. 

"  The  Congress  has  received  with  most  sincere  gratitude 
the  telegram  by  whicii  you  welcome  it  to  Kome,  and  in  which 
you  express  the  interest  that  you  take  in  its  labours. 

"  The  Congress  requests  me  to  express  to  you  their  acknow- 
ledgments, and  the  hope  that  they  will  see  you  at  Rome  before 
the  end  of  the  meetings. 

"G.  Cantoni, 

"  President  of  the  Congress." 

The  Secretaries  announced  the  receipt  of  the  followin*^  docu- 
ments : — 


A  letter  from  M.  Marie-Davy,  of  April   11,  1879.     Referred  to 

Committee  III. 
A  letter  from  Baron  Friesenhof,  of  November  4, 1878.   Referred 

to  Committee  IV. 
A  letter  from  jMr.  J.  vVIIan  Broun,  of  April  7,  1879.     Referred 

to  ComiDittce  V. 

M.    DE    Buito-Capello   presented   to  the    Congress    several 
copies  of  the  publications  of  his  observatory,  viz,  : — 

A.  Rcsuiiit   of  the  different  meteorological  elements  observed  at 

the    Ohserratory  of  the  Infante  D.  Luiz  during  20  years 
(1856-1875). 

B.  Temperature  of  the  air  at  Lisbon,  calculated  in  5-day  means, 

during  20  years  (1856-1875).     Annual  and  diurnal  varia- 
tions, calculated  by  Besset s  formula. 

C.  AtmospJicric  pressure  at  Lisbon  for   o-day    means,    during 

20  years    (1856-1875).      Annual  and  diurnal  variations, 
calculated  by  BesseV s  formula. 

D.  Rainfall  at  Lisbon  during  40  years.      Observations  by  M. 

Franzini,  from   1836   to    1855,   and  the  continuation  at  the 
Observatory  of  the  Infante  D.  Luiz,  from  1856  to  1875. 

E.  Atmospheric    electricity    during    1877    and  1878.     Annual 

and  diurnal  variations. 

F.  Meteorological  resume  for  Portugal. 

Upon  the  j)roposal  of  the  President  and  other  members,  the 
Congress  invited  the  following  gentlemen  to  the  meetings : — 

The  Prince  of  Teano,  President  of  the  Geographical  Society. 

M.  Bodio,  Director  of  the  Statistical  Department. 

M.  Cannizzaro,   Professor  of  Chemistry,  and   President  of  the 

Italian  Commifision  of  Weights  and  Measures. 
M,  Cecchi,  Profes-^or  and  Director  of  the  Ximenian  Observatory 

at  Florence. 
M.  C.  Correnti,  First  President  of  the  Geographical  Society. 
M.  Giordano,  Director  of  the  Geological  Committee. 
M.  Govi,  Professor  of  Physics  at  the  University  of  Naples,  and 

member  of    the  International   Committee    of  Weights  and 

Measure.-^. 
M.  Gras.-;i,  Assistant  at  the  Central  Meteorological  Office. 
M.  ]\Iiraglia,  Director  of  the  Department  of  Agriculture. 
M.  Pi.sati,    Professor  of  Physics,  and   Member  of  the  Italian 

Commission  of  Weights  and  Measures, 
M.  Respighi,  Director  of  the  Observatory  of  the  Capitol. 
M.  Sella,  President  of  the  Academy  "  dei  Lincei." 

The  discussion  on  Article  3  of  the  Programme  was  opened  : — 
"Report  on   the   conformity   with   each    other,   and    with    the 

decisions  of  the  Congress  of  Vienna,   of  instruments,  methods  of 

observation,    and    publication   of    observations    in    the    different 

countries." 

M.  Wild  proposed  tliat  the  preparation  of  this  Report  should 

be  referred  to  the  future  International  Committee. 


The  President  sccoikUmI  this  proposal,  observing  that  tliis 
Kcport,  which  was  to  have  been  drawn  up  Dr.  Jeliiick,  had  rujt 
been  j)rt'.-;ciit'.'(l  to  thi;  Conirress  owin^  to  tlic  lamented  death  of 
that  (hHtin<i;uished  ineteoroloifist. 

Mr.  Sgoti'  drew  tlie  attention  of  the  Congress  to  tlu;  fact  that, 
with  regard  to  the  Kuropean  systems,  the  Keport  presented  to 
the  British  Parliament  in  1877*  contained  much  useful  information 
on  question  3. 

Finally  the  Congress  adopted  the  following  resolution  : — 

"  The  Coiif/rcss  decides  that  the  Kncjlish  Report  mentioned  by 
Mr.  Scott  be  translated  into  French  and  German,  and  published 
as  Appendix  V.  to  the  Report  of  the  present  Confjress.  At  the  same 
time  it  requests  the  future  Committee  to  make  such  a  Report  for  the 
next  Congress,  resjjecfinp  the  conforniifi/  of  methods,  ^-e.  with  the 
decisions  of  the  Congresses  of  Vienna  and  Rome.^' 

The  Congress  proceeded  to  the  discussion  of  question  7. 

"  The  Committee  is  of  opinion  that  it  is  impossible  at  present 
to  compile  general  instructions  adapted  in  their  details  to  the 
speciiil  peculiarities  of  all  countries  and  all  climates.  It  pro- 
poses, therefore,  that  the  Congress  should  confine  itself,  in  the 
case  of  anyone  demanding  typical  instructions,  to  designatiufr- 
those  of  the  existing  instructions  which  are  most  conformable  to 
the  decisions  of  the  Congress." 

M.  Wild  proposed,  as  a  modification  of  the  latter  portion  of 
question  7,  that  the  directors  of  central  institutes  who  misrht  be 
present  should  be  invited  to  inform  the  Congress  whether  their 
instructions  were  in  conformity  with  the  regulations  of  the  Con- 
gress of  Vienna. 

This  proposal  was  adopted  by  the  Congress,  and  tlie  President 
requested  from  the  Directors  of  the  Central  Institutions  who  were 
present  j)reliminary  information  as  to  the  degree  of  conformity 
of  their  instructions  with  the  said  resolutions. 

M.  Mascakt  declared  that,  as  regards  France,  he  would 
endeavour  to  follow  as  closely  as  possible  the  rules  laid  down  at 
Vienna. 

M.  Aguilar  considered  the  alteration  of  old  rules  as  to  observa- 
tions, &c.  serious,  but  he  was  ready  to  follow,  as  far  as  possible, 
the  regulations  made  at  Vienna. 

As  to  the  other  systems  of  Europe,  the  directors  whose  names 
are  given  in  the  following  list,  announced  that  their  instructions 
were  in  general  conformable  to  the   regulations  of  Vienna  : — 

MM.  V.  Bezold  for  Bavaria. 

Ilouzeau  „    Belgium. 

Hoffmeyer  „    Denmark. 

Scott  .,    Eiiuliind. 

Neumayer  „    Germany  (Deutsche  Seewarte). 

♦  Report  of  the  Treasury  Committee  appointed  to  in(iuire  into  the  conditions  and 
mode  of  administration  of  the  Aunuul  Grant  in  aid  of  Meteorological  observations. 
London,  1877,  Appendix  VIII. 


10 

MM.  Snellen  for  Holland. 

Cantoni  „    Italy. 

Mohn  „    Norway. 

Capello  „    Portugal. 

Wild  „    Russia. 

Bruhns  „    Saxony. 

Rubenson        „    Sweden. 
Plantamour     „    Switzerland. 

The  Congress  passed  to  the  discussion  of  question  33. 

"  Should  we  not  recommend  the  general  adoption  of  a  certain 
first  meridian,  for  example,  that  of  Greenwich,  for  synoptic 
charts  ?  " 

M.  Bruiixs  proposed  that  the  Congress  should  recommend  the 
adoption  of  the  same  first  meridian  for  all  meteorological  charts. 
He  was  of  opinion  that  the  meridian  of  Paris  or  Greenwich  should 
be  cliosen ;  he  preferred  the  latter,  because  most  meteorologists 
used  it. 

M.  PujAZON  thought  that  the  choice  of  a  similar  projection  for 
synoptic  charts  was  of  more  importance  than  the  choice  of  a  similar 
first  meridian. 

He  thought  that  for  Spain  there  would  be  an  Inconvenience  in 
abandoning  the  meridian  of  San  Fernando  (Cadiz),  as  he  was 
opinion  that  similar  difficulties  might  exist  in  other  countries,  he 
proposed  the  adoption  for  synoptic  charts  of  the  meridian  of  the 
Island  of  Ferro,  in  conjunction  with  the  first  meridian  adopted  in 
each  country. 

Professor  Smith  supported  the  opinion  that  the  choice  of  a  first 
meridian  was  not  of  great  importance,  and  he  thought  that  in  this 
respect  the  choice  might  very  well  be  left  free  to  meteorologists. 

M,  Snellen  quoted  the  opinion  expressed  by  M.  Buys  Ballot 
in  his  "  Suggestions,"  and  in  the  "  Sequel  to  the  Suggestions,"  an 
opinion  which  he  was  glad  to  find  In  accord  with  that  of 
M.  Bruhns. 

M.  Plantamour  did  not  think  that  it  was  very  important  to 
adopt  the  same  first  meridian  for  all  countries. 

Captain  Hoffmeyer  wished  for  uniformity,  in  order  to  facili- 
tate the  comparison  of  different  charts  with  each  other. 

M.  Wild  supported  the  opinion  of  Captain  Hoffmeyer. 

M.  MoiiN  thought  that  the  meridian  of  Greenwich  should  be 
adopted,  on  account  of  maritime  observations  for  which  that 
meridian  Is  used. 

M.  Neumayer  thought  that  it  would  be  necessary  to  choose 
either  the  meridian  of  Paris  or  Greenwich,  but  he  gave  the  pre- 
ference to  the  latter,  in  order  to  facilitate  the  reduction  of  maritime 
observations. 

M.  Brault  did  not  see  the  Importance  of  a  first  meridian  for 
synoptic  charts,  but  he  thought  that  for  charts  relating  to 
nautical  meteorology  that  of  Greenwich  was  preferable. 

Mr.  Scott  supported  the  opinion  of  JNI.  Neumayer.  He  thought 
that  the  meridian  of  Ferro   should  be  abandoned  :  that  meridian 


11 

had  been  chosen  because  It  ma-le  all  longitudes  for  Europe  cast, 
but  such  a  meridian  did  not  suit  transatlantic  countries  better  than 
those  ot"  Greenwich  or  Paris. 

The  President  put  M.  Pujazon's  proposal  to  the  vote,  viz. : — 

"  The  Congress,  while  recognising  that  the  general  adoption  of 
a  certain  first  meridian  would  present  several  advantages  for  synoptic 
charts,  restricts  itself  to  recommending  the  insertion  of  a  second 
scale  in  which  the  longitudes  are  reckoned  from  the  old  first 
meridian  of  geographers,  that  of  the  Island  of  Ferro." 

This  proposal  was  not  adoj)ted. 

M.  Mascart  thought  that  the  adoption  of  the  meridian  of  Paris 
was  necessary  for  the  climatology  of  France,  and  that  in  the  pro- 
posal of  M.  Pruhns  a  distinction  should  be  made  between  the 
different  kinds  of  meteorological  charis. 

M.  Wild  supported  the  proposal  of  M.  Bruhns.  It  was  agreed 
that  this  proposal  should  be  divided  into  two  parts. 

The  Pke.sident  put  the  first  part  to  the  vote,  viz. : — 

"  Tlie  CoHf/rcss  recommends  the  adoption  of  the  meridian  of 
Greenwich  as  a  starting  point  for  the  construction  of  synoptic 
meteorological  charts." 

This  proposal  was  accepted  by  the  majority. 

The  President  then  put  the  second  part  to  the  vote : — 

"  In  the  event  of  another  meridian  being  used  in  the  construction 
of  meteorological  charts,  the  Congress  recommends  that  an  indi- 
cation should  he  given  upon  the  chart  of  the  difference  of  longi- 
tude between  the  first  meridian  adopted  and  the  meridian  oj 
Greenwich." 

This  proposal  Avas  unanimously  adopted. 

The  next  meeting  was  fixed  for  Saturday,  19th  April,  at  9h.  a.m. 

The  President  announced  the  order  of  the  day. 

The  Keport  of  Committee  No.  III.  (Instmments  and  observa- 
tions.) 

The  Report  of  Committee  No.  I.     (Organisation.) 

The  meeting  was  adjourned  at  11  o'clock. 

Confirmed  at  the  meeting  of  the  19th, 

G.  Cantoni. 


Protocol  of  the  3rd  Meeting,  19th  April,  at  9h.  45m.  a.m. 

Delegates  present :  M^I.  Aguilar,  Auwers,  von  Bezold,  Blaserna, 
Brault,  Bruhns,  Cantoni,  Capello,  Denza,  Hann,  llerve-Mangon, 
Hoffmeyer,  Houzeau,  Kokides,  Lorenz,  Mascart,  Mohn,  Miiller, 
Neumayer,  Paugger,  Pittei,  Plantamour,  Pujazon,  Rubenson, 
Salvatori,  Schenzl,  Scott,  Smith,  Snellen,  TacchinI,  Weyprecht, 
and  \\  ild. 

MM.  Hellmann,  Mendeleef,  Weihrauch,  and  Zenger. 

Guests : — MM.  Cecchi,  de  Rossi,  Giordano,  Govi,  Grass!, 
Miraglia,  Pisati,  and  Respighi. 

The  protocol  of  the  second  meeting  was  read  and  confirmed. 
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The  President  read  the  following  communication  : — 

*'  Monsieur  le  President, 

"  To-morrow,  Sunday,  at  Ih.  p.m.,  there  will  be  a  meeting 
o(  the  Koyal  Academy  dei  Lincei  at  the  Capitul. 

'••  Those  of  our  colleagues  of  the  Meteorological  Congress  who 
may  wit^h  to  be  present  will  be  welcome. 

*'  P.  Blaserx.\, 
"  Secretary  of  the  Academy." 

The  President  made  the  following  announcement  :  — 

"  From  information  received  at  the  Ministiy  of  Foreign  AfFairj?, 
General  Myer  has  not  been  able  to  leave  America  before  the  12th 
April,  so  that  he  will  not  be  able  to  reach  Rome  before  the  close 
of  the  Congress." 

The  Secretaries  announced  the  receipt  of  a  letter  from  Mr. 
Buchan,  dated  14th  April  1879,  with  reference  to  question  17, 
Exposure  of  Thermometers,  which  had  been  already  considered  by 
Committee  No.  III. 

The  discussion  on  the  Report  of  the  Third  Committee  (Instru- 
ments and  Observations),  Appendix  FT.,  p.  69,  was  opened. 

M.  Mascart,  President  of  the  Committee,  read  to  the 
Congress  its  resolutions  on  the  different  points  wliich  had  been 
submitted  to  it. 

Question  10.  "  The  Committee  proposes  to  have  a  comparison 
made  of  the  standard  barometers  and  thennometers  of  all  the 
Meteorological  Institutes,  by  referring  them  to  a  certain  baro- 
meter and  thermometer  which,  for  the  time  being,  appear  to  be 
the  best  verified.  Inasmuch  as  the  International  Office  of 
AVeights  and  Measures  of  Paris  will  be  in  possession  of  such 
verified  standard  instruments,  a  comparison  should  be  instituted 
with  them,  and  they  should  serve  as  a  basis  for  all  corrections. 
At  the  same  time  any  questions  about  accurate  height  above 
sea  level  of  standard  barometers  should  be  raised." 

Resolution :  "  Tlic  Congress  recommends  the  directors  of  all 
central  institutions  to  have  their  instruments  compared  with  the 
standard  instruments  of  other  countries." 

This  resolution  was  adopted. 

Question  16:  "The  Committee  proposes  the  establishment  of 
uniform  rules  for  detern)ining  the  fixed  points  of  thermometers." 

Resolution  :  "  The  Congress  is  of  opinion  that  the  method  in- 
dicated in  M.  Fernet' s  report  on  the  determination  of  the  fixed  points 
of  thermometers  sliould  be  provisionally  accepted." 

This  resolution  was  adopted. 

Question  17  :  "  Can  definitive  rules  now  be  established  for  the 
most  suitable  exposure  of  thermometers  destined  to  give  the 
temperature  of  the  air?" 

Resolution  :  "  The  Congress  without  actually  prescribing  a  fixed 
form  of  thermometer  screen  suitable  for  different  climates  and  even 
for  the  exigencies  of  observers,  draws  the  attention  of  meteorologists 
to  the  reports  and  communications  presented  to  the  Congress,  either  as 
printed  papers,  or  in  the  protocols  of  the  meetings  of  the  Committee." 

This  resolution  was  adopted. 
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Question  18:  "  Have  additioual  comparative  experiments  been 
made  since  the  First  C\)n<;tess  lor  ioriiiinj;-  an  opinion  of  the 
different  methods  for  determining  cartli  tcmpcnitun*  which  give; 
more  definite  information  a?  to  their  rchitive  vahie  ?  " 

M.  ^^'lLU^s  proposal  for  observations  of  the  surface  temperature 
of  the  soil. 

Resolution  :  "  The  Conr/ress  has  not  been  informed  of  any  new 
experhnriits  nidde  on  this  subject  since  the  date  of  the  Vienna  Con- 
f/ress,  and,  in  conforniitij  with  M.  Wild's  svfigestion,  projioscs  to 
iyiclude  the  temperature  of  the  surface  of  the  earth  amonf/  the 
meteorolof/ical  elements  to  be  observed  at  stations  of  the  second 
order." 

This  resolution  was  adojited. 

Question  19:  "  Have  decisive  experiments  been  made  since  the 
First  Congress  to  find  a  simple  and  appropriate  method  for  deter- 
mining radiation,  and  what  is  the  relation  between  this  and  the 
amount  of  aqueous  vapour  in  the  atmosphere?" 

Resolution  :  "  The  Congress  finds  that  the  researches  into  the 
subject  of  radiation  are  not  yet  sufficiently  advanced  to  enable  it  to 
propose  a  method  of  observation,  and  considers  that  the  question 
should  be  referred  to  the  next  Conyress." 

This  resolution  was  adopted. 

Question  20 :  "  What  progress  has  been  made  in  methods  for 
determining  the  humidity  of  the  air?" 

Resolution  :  "  The  Conyress  recommends  the  employment ,  as  far 
as  may  be  possible,  of  a  reyular  arranyement  for  voitilation  in  the 
deter tni nation  of  the  humidity  of  the  air  by  means  of  the  dry  and 
wet  bulb  thermometers." 

This  resolution  was  adopted. 

Question  21:  "  What  progress  has  been  made  in  the  methods 
of  determining  evaporation?  " 

Resolution  :  "  The  Conyress  points  out  that  atmometers  yenerally 
should  fulfil  certain  conditions  of  comparability,  and  expresses  the 
opinion  that  there  is  need  of  fresh  researches  beiny  undertaken,  for 
the  determination  of  the  form  and  exposure  of  the  instruments  to  be 
employed.'''' 

This  resolution  was  adopted. 

Question  22  :  "  Is  there  any  reason  to  change,  after  further 
experience,  the  decisions  of  the  First  Congress  respecting  the 
instruments  and  methods  for  measuring  the  quantity  of  rain  or 
snow  ?  " 

Resolution  :  "  The  Conyress  thinks  that,  for  stations  of  the 
second  and  third  order,  a  diameter  of  eiyht  or  even  of  four  inches  is 
sufficient  for  the  rain  gauye.'^ 

*'  As  to  the  position  of  the  rain  yauyes,  the  Conyress  confines 
itself  to  recommending  that  they  should  never  be  placed  upon  a  roof, 
but  that  they  should  be  sufficiently  elevated  to  he  out  of  the  influence 
of  drifting  snow,  and  of  the  splashiiiy  of  drops  from  the  y round, 
ichilc  they  must  not  be  sheltered  by  trees  or  other  ne/r/hbourin// 
objects." 

Mr.  Scott  said  he  was  pleased  to  learn  that,  in  accordance  with 
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the  opinions  on  rain  gauges  frequently  expressed  by  ISIessrs, 
Bucluin  and  Symons,  the  size  of  the  gauge  now  proposed  was 
much  less  than  that  proposed  by  the  Congress  of  Vienna. 

The  resolution  was  adopted. 

Question  23  :  "  How  may  absolute  values  of  the  velocity  of 
the  wind  be  deduced  from  the  direct  indications  of  different 
anemometers?  " 

Resolution  :  "  The  Congress  does  not  feel  itself  prepared  at 
present  to  reply  to  the  question  of  the  determination  of  wind  velocity. 
It  confines  itself  to  recommending  the  directors  of  central  institutions 
to  effect  a  comparison  between  the  anemometers  employed  in  different 
countries.'^ 

Captain  IIoffmeyer  requested  that  the  question  might  be 
left  to  the  future  International  Committee. 

INIr.  Scott  called  the  attention  of  the  Congress  to  the  action 
taken  at  Vienna  respecting  anemometers,  where  M.  Wild's  instru- 
ment iiad  been  recommended  for  general  introduction  at  stations 
of  the  Second  Order,  while  the  Committee  of  the  present  Congress 
had  not  adopted  any  special  resolution  upon  the  subject. 

He  pointed  out  to  the  members  of  the  Congress  the  importance 
of  preserving  as  much  as  possible  the  continuity  of  the  proceedings 
of  the  two  Congresses. 

M.  Tacciiini  supported  the  proposition  of  Captain  Hoffmeyer 
that  the  International  Committee  should  be  charged  Avith  the 
examination  of  the  question. 

M.  Wild  said  that  the  Committee  had  made  a  point  of  not 
recommending  any  special  instrument,  since  tiie  adoption  of  such 
a  recommendation  would  im})ly  a  judgment  on  the  part  of  the 
Con<Tress  which  might  i»erhaps  be  inconvenient.  For  this  reason 
he  had  recalled  the  proposal  which  he  had  made  of  indicating  the 
instruments  which  should  serve  as  starting  points  for  the  com- 
parison of  the  standard  barometers  and  thermometers  of  the 
different  countries  ;  and  he  requested  the  Congress^  not  to  have 
reo-ard  to  the  previous  decision  of  the  Congress  of  Vienna  in  con- 
sidering the  question  which  was  now  before  it. 

The  President  remarked  that  the  question  resolved  itself  into 
two  parts  : — 

1°.  Whether  the   comparison  should   be  made  in  each  country 
only. 

2°.  Whetlier,   in    addition,    there    should    be    an    international 
com|)arison. 

Captain  Hoffmeyer  renewed  his  proposal  that  the  Com- 
mittee should  be  charged  with  such  a  comparison. 

Professor  Smith  supported  the  views  of  MM.  Hoffmeyer  and 
Tacciitni,  and  ])ro])osed  to  add  the  following  resolution  : 

"  If  the  future  International  Committee  finds  that  the  question  is 
sufficiently  advanced,  it  will  propose  an  international  comparison  of 
anemometers. 

The  President  put  the  proposal  of  the  Committee  to  the  vote, 
and  it  wa^  iidopted ;  and  afterwards  the  proposal  of  Professor 
Smith,  which  was  alto  adopted. 


Question  24  :  "  ILivc  since  tlie  last  Congress  better  methods 
been  discovered  for  measuring  the  ozone  in  the  atinf)s|>lier(!  ?" 

Kesolutiou :  "  The  Cuiujress  thinks  that  the  difficult  (jucstiuu  of 
the  determination  of  ozone  does  not,  in  its  present  condition,  permit  of 
a  definite  solution.'^ 

This  resolution  was  adopted. 

Question  25  :  "  What  ))rogrc'Ss  have  the  methods  for  determining 
atmospheric  electricity  made^  and  what  results  have  observations 
of  this  kind  furnished  hitherto?" 

Resohition :  "  The  Congress  is  of  opinion  that  the  stiidi/  of 
atmospheric  elcctricitj/  has  made  marked  progress  in  recent  i/cars, 
and  recDVuncnds  that  a  comjxirison  should  be  made  between  the 
instrumoits  irhich  are  most  fjenerally  used." 

Lastly,  on  the  question  of  seismometry,  which  had  been  referred 
to  Committee  No.  III.  by  the  Congress  at  its  first  mcetin"-,  the 
Congress  adopted  the  following  resolution  : — 

*'  After  liavinfj  heard  with  interest  the  report  on  the  inr estimations 
of  M.  de  Rossi  on  the  phenoi/ieua  which  he  comprises  under  the  term 
*  Endogenous  JSlettorohx/i/,^  the  Congress  expresses  its  desire  to  see 
such  researches  continued,  and  insists  iipon  the  relations  which  may 
exist  between  them  and  those  of  general  meteorohgi/." 

The  Congress  i)rocecded  to  the  Keport  of  Committee  No.  I. 
(Organisation). 

M.  Bruhxs,  Secretary  of  this  Committee,  read  the  Report 
(Appendix  VII.,  p.  73). 

Three  questions  were  referred  to  the  Committee,  viz.  :— 
"  8.  The  Committee  ])ropnses  to  establish,  by  small  annual  con- 
tributions from  all  countries  taking  part  in  the  Congress  an 
international  fund,  for  the  expenses  incurred  by  such  joint 
undertakings  as  tho.se  named  in  the  following  sections,  and  the 
expenses  of  postage  and  printing  for  the  Congress  and  its 
Permanent  Committee." 

"12.  The  Committee  is  of  opinion  that  the  establishment  of 
an  International  ^leteorological  Institute  is  at  ]>reseut  not 
possible,  nor  even  desirable,  and  propose  to  pro\ide  for  the 
functions  and  labours  which  might  devolve  upon  such  an  insti- 
tution in  the  following  manner  :  — 

"  {a.)  The  mternational  administrative  functions,  such  as  the 
execution  of  the  decisions  of  the  Congress,  tlie  convenino- 
of  future  Congresses,  the  care  of  joint  international  in^ 
vestigations  and  undertakings,  the  administration  of  the 
international  fund,  kc  will  be  confided,  as  is  alread}' 
partly  the  case,  to  a  Permanent  Committee  elected  from 
time  to  time  by  a  Congress,  and  retiuired  to  n-ive  an 
account  of  its  action  to  the  next  Congress. 
"  {b.)  As  regards  rc-^earchcs  which  embrace  a  considerable 
portion  of  the  globe  for  the  purpose  of  dediicin<T  general 
laws  in  meteorulogy,  it  is  desirable  that  permanent 
relations  for  the  conununicition  of  materials  should  be 
established  between  the  ditierent  central  institutes,  and 
that  the  publications  appearing  in  each  countrv  should 
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be  distributed  gratuitously  to  all  institutes  and  to  all 
persons  who  take  part  in  the  investigations.  These 
publications  are  to  be,  moreover,  rendered  generally 
accessible  through  the  siL^ency  of  booksellers.  These 
international  investigations  will  be  based  upon  the 
])ublication  of  the  observations  of  each  country  accor- 
dino-  to  the  international  form,  and  besides  on  the 
special  labours  which  each  country  may  be  willing  to 
undertake  with  regard  to  its  own  climate.  In  the  case 
of  supplementary  information  being  required  fur  any 
countries,  it  is  desirable  that  a  suitable  system  of 
reciprocal  communications  should  be  devised." 

"  13.  The  Committee  considers  the  following  subjects  as 
possessing  a  general  interest : — 

"  (a.)  The  critical  collection  and  discussion  of  all  existing  data 
on  the  diurnal  and  annual  range  of  Air  Temperature, 
and  attempts  to  deduce  general  laws  therefrom. 

*'  (Z».)  The  critical  collection  and  discussion  of  all  existing  data 
on  the  diurnal  and  annual  range  of  Absolute  and  Rela- 
tive vVtmospheric  Humidity,  and  attempts  tu  deduce 
general  laws  therefrom. 

*'  (c.)  The  critical  collection  and  discussion  of  all  data  on  the 
diurnal  and  annual  range  of  the  Amount  of  Cloud. 

'*  (d.)  Wind  tables  for  the  12  months  and  for  the  year. 

"(e.)   Tables  of  precij)itation  for  the  12  months  and  tor  the  year. 

*'  (/.)  New  tables  of  atmospheric  pressure,  with  isobars,  for  the 
1 2  months  and  for  the  year. 

*'  (.7.)   Charts  of  the  movements  of  storms. 

"  (h.)  Daily  synoptic  charts,  embracing  considerable  poi'tions 
of  the  globe." 

The  Committee  proposed  the  following  resolutions : — 

«  A. — I.  The  second  Mcieoroh(jicul  Congress,  assembled  at 
Rome,  institutes  an  International  Meteorological  Vom^mUei^,  which 
is  charned  ivith  everything  that  concerns  international  relations 
imtil  the  meeting  of  the  next  Congress. 

"  2.  The  Committee  is  composed  of  nine  members,  elected  by 
ballot,  tinder  tiie  restriction  that  two  delegates  of  the  same  country 
cannot  hold  seats  on  it  at  the  same  time. 

"  3.  In  case  of  vacancy  by  the  resignation  or  by  the  death  of 
one  of  its  members,  the  Committee  may  complete  itself  by  the  co- 
option  of  a  ncio  member,  having  regard  to  the  restriction  above 
indicated. 

'•  4.  The  Committee  elects  its  axon  executive  offi^cers  and  dis- 
tributes its  labours  among  the  dijferent  members. 

"  5.  The  Committee  is  charged  vuth  seeing  that  the  decisions  of 
the  Congress  are  carried  out;  with  the  convening  of  future  Con- 
qresses ;  with  the  preparation  of  the  questions  which  should  be  sub- 
mitted to  this  Congress ;  trith  the  keeping  the  delegates  to  the 
present  Congress  informed  of  its  proceedings  and  of  its  decisions; 
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and  lantli/,  iinth  the  jiieHontaihrn  to  the  next  Conr/rcss,  at  the  crpira- 
turn  of  its  fitnctions,  uf  <i  report  einbraciiu/  the  whole  of  the  jieriod. 

"  B.  The  Cotif/ress  is  of  ojiinion  thai  a  new  Coiif/ress  shouhl  lie 
convened  after  a  maxinunn  interval  of  Jive  years. 

"  C.  As  regards  researches  which  embrace  a  considerable  portion 
of  the  (/lobe  for  the  purpose  of  deducing  general  laics  in  meteorology, 
it  is  desirable  tlait  permanent  relations  for  the  communication  of 
materials  should  be  established  between  the  different  central  in- 
stitutes, and  that  the  publications  appearing  in  each  country  should 
be  distributed  gratuitousli/  to  all  institutes  and  to  all  persons  who 
take  part  in  the  investigations.  These  publications  are  to  be  more- 
over rendered  generally  accessible  through  the  agency  of  booksellers. 
"  The  Congress  considers  the  following  subjects,  among  others, 
as  researches  having  a  character  of  general  interest: 

"  (a.)    The  critical  collection  and  discussion  of  all  existing  data 
(ni  the  diurnal  and  aiinual  range  of  air  temperature,  and 
attempts  to  deduce  general  laws  therefrom. 
"  (b.)    The  critical  collection  and  discussion  to  all  existing  data 
on  the  diurnal  and  annual  range  of  absolute  and  relative 
atmospheric   humidity,    ond  attempts    to    deduce   general 
laivs  therefrom. 
"  (c.)    The  criticcd  collection  and  discussion   af  all  data  on  the 
diurnal  and  annual  range  of  the  state  of  the  sky,  that  is, 
of  the  amount  of  cloud. 
"  (d.)    fViyid  tables  for  the  12  months  and  for  the  year. 
"  (e.)    Tables  of  precipitation  for  the  12  months  and  for  the  year. 
"  (f.)  JVeio  tables  of  atnutspheric  pressure,  with  isobars,  for  the 

12  months  and  for  the  year. 
"  (g.)    Charts  of  the  movements  of  storms. 
*•'  (li.)  Daily  synoptic   charts,  embracing  considerable  portions  of 

the  globe. 
"  The  directors  of  the  central  institutions  tire  invited  to  have 
these  tvorks  executed  as  soon  as  possible  for  the  stations  of  their 
respective  countries,  and  published,  in  order  that  they  may  serve  as 
a  basis  for  researches  which  may  be  undertaken  on  the  general  march 
of  meteorological  phenomena  over  the  surface  of  the  globe. 

"  Before  undertaking  the  investigation  of  any  one  of  the  above- 
mentioned  subjects,  the  public  establishments  are  invited  to  acquaint 
the  President  of  the  International  Committee  of  their  intention,  and 
he  will  inform  the  directors  of  all  the  central  institutions. 

"  D.  The  Congress  resolves  not  to  carry  out  the  eighth  proposal 
of  the  Programme,  relative  to  the  formation  of  a  small  international 
fund  by  means  of  small  annual  contributions  by  (til  the  countries 
taking  part  in  the  Congress.^' 

M.  Snellen  requested  the  postponement  of  the  consideration 
of  this  Keport. 

This  proposal  was  not  accepted. 

M.  Snellen  then  projiosed  tlie  fullowinii;  resolutions : — 
1'^.    "  The  Congress  shall  institute  an  International  Office  of 
Meteorology. 

M  958.  n 
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2°.  "  This  Office  shall  consist  of  a  President,  assisted  by  as  many 
salaried  employes  as  shall  be  necessary. 

30  u  ^\^Q  Office  shall  have  no  initiative  nor  any  legislative 
power ;  it  shall  be  charged  only  with  the  carrying  out  of  the 
decisions  of  the  Congress  and  the  preparation  of  a  future  Congress. 
For  this  purpose  it  should  be  in  correspondence  with  the  different 
meteorologists  in  order  that  it  may  know  what  are  their  wishes." 

LI-  Plamtamour  proposed  that  a  limited  Sub-Committee 
should  be  nominated,  forming  part  of  the  General  Committee. 

M.  Snellen  remarked  that  a  large  Committee  would  find  great 
difficulties  in  the  way  of  correspondence. 

The  President  put  M.  Snellen's  proposal  to  the  vote,  which 
was  not  accepted. 

The  resolution  A.  1  of  the  Committee  was  adopted. 

The  Congress  proceeded  to  the  consideration  of  No.  A.  2. 

Captain  Hoffmeyer  inquii-ed  the  reason  for  selecting  only  nine 
members. 

M.  Wild  explained  that  the  Committee  had  wished  to  in- 
clude the  directors  of  the  central  institutions  of  all  the  great 
countries. 

Captain  Hoffmeyer  made  the  following  proposal  : — 

*'  The  International  Committee  of  Meteorology  shall  be  com- 
posed of  all  the  directors  of  the  independent  meteorological  systems 
of  the  different  countries." 

Mr.  Scott  remarked  that  it  w^as  impossible  to  define  ^vith 
precision  the  expression  ''  independent  systems/'  and  reminded  the 
Congress  that  there  were  several  independent  meteorological 
systems  in  the  British  Isles. 

M.  Plantamol'r  did  not  oppose  the  increase  of  the  number  of 
the  members  of  the  Committee,  but  he  also  considered  the 
expression  of  "  independent  systems  "  too  vague  and  ambiguous. 

M.  VON  Bezold  thought  that  a  numerous  Committee  would 
work  slowly. 

Captain  Hoffmey'Er  was  of  a  different  opinion,  as  all  the 
directors  would  be  members  of  the  Committee. 

M.  Snellen  proposed  that  the  Committee  should  be  composed 
of  three  members  only. 

This  proposal  Avas  not  accepted. 

The  proposal  A.  2  of  the  Committee  was  adopted. 

Proposals  A.  3-5,  B.,  C,  and  D.  of  the  Committee  were  put 
to  the  vote  successively  by  the  President  and  adopted. 

The  next  meeting  Avas  fixed  for  Monday  the  21st,  at  lOh.  a.m. 

The  President  announced  the  Order  of  the  Day  : — 

1.  Election  of  the  members  of  the  International  Meteorological 

Committee, 

2.  Report  of  Committee  No.  II.  (Publications.) 
The  Meeting  was  adjourned  at  noon. 

Confirmed  at  the  meeting  of  the  21st. 

G.  Cantoni. 
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Protocol   of  the   Fourth    Meeting,    21st   April  1879,  at 
lOh.  15m,  a.m. 

Delegates  present :  MM.  Aguihir,  Auweri^,  von  Bezold,  Blaserna, 
de  Brito  CajK-llo,  Brulius,  Cantoni,  Dcn/.u,  Ilarin,  lloffincyer, 
Houzeau,  Kokulcs,  Loronz,  ^Mascart,  INIolin,  N  umaycr,  Pittel, 
Plantamour,  Pujazon,  Rubcnson,  Salvatori,  Scott,  Smith,  Snellen, 
Tacchini,  "NVcyprccht,  and  >Vild. 

MM.  Hcllinann,  Mcndeleef",  Wcihrauch,  Zenger. 

Visitors  ;  MM.  Cecclii,  de  Rossi,  Grassi,  Pisati,  Respighi. 

Commander  Majoraua-Calatabiano,  Minister  of  Agriculture  and 
Commerce,  entered  the  hall  of  the  Congress,  The  Pjcsident  in- 
troduced to  him  all  the  members  nyIio  were  present.  The  ^Minister 
expressed  his  lively  satisfactiou  at  his  having  been  able  to  make 
the  personal  acquaintance  of  the  distinguished  foreign  delocrjites 
who  had  honoured  the  Congress  at  Rome  with  their  presence.  Ho 
added  that  he  knew  that  their  counsels  and  their  labours  would 
be  very  beneficial  to  the  progress  of  meteorology,  and  especially  to 
the  important  apphcations  to  which  that  science  may  "ivc  rise. 

The  Pkesident  replied  that  he  conveyed  the  deep  sentiments 
of  gratitude  of  all  the  foreign  delegates  for  the  general  hospitality 
vrhich  they  had  received  at  Rome  from  the  Government  and  from 
the  country. 

The  protocol  of  the  third  meeting  was  read  and  confirmed. 

The  Pkesidext,  in  the  name  of  M.  Bodio,  Director-General  of 
Statistics,  presented  to  the  Congress  a  copy  of  a  Avork  which  had 
just  appeared  and  of  which  he  intended  to  send  copies  to  all  the 
members  of  the  Congress : — Monoyrajia  delta  Citta  di  Roma  e 
della  Campagna  romana,  presentata  aW  Esposizione  universale  di 
Parisi  nd  1878.  Parte  prima  e  seconda  con  atlante.  Roma,  tipo' 
grajia  Elzeviriana. 

M.  Plantamour  expressed  the  thanks  of  the  Congress  for  this 
liberality. 

Mr.  Scott  announced  the  receipt  of  a  work  entitled  : — Indice 
metodico  ddla  inoitoc/rujid  degli  strumcnti  meteorologici,  compiluta 
dal  dutlore  Isidore  Pistolesi,  coUa  tarola  degli  autori  e  Valfahets 
degli  strnmenti.     Pisa,  pressu  Rocco   J^annucchi,  1845. 

In  the  absence  of  the  author,  M.  jSIascakt  laid  upon  the  table  a 
printed  list  entitled: — Travaux  de  JSUteorologie  nautique  entrepris 
au  Depot  dcs  Cartes  et  Plans  de  la  Marine  franc.aise  sons  la  direction 
de  L.  Brault,  lieutenant  de  vaisseau^  chef  du  service  m^teorologique. 

The  Congress  proceeded  to  the  election  of  the  members  of  the 
International  ^Meteorological  Committee. 

M.  BiiUiiNs  proposed  that  the  voting  should  not  be  by  countries, 
but  that  the  names  of  the  delegates  present  should  be  called.  He 
further  proposed  that  it  be  permitted  to  add  the  names  of  absent 
meteorologists,  for  instance,  of  M.  Buys  Ballot ;  for  himself,  how- 
ever, he  absolutely  declined  to  be  nominated. 

M.  Wild  asked  whether  all  meteorologists  could  be  elected  • 
even  those  who  arc  not  delegated  by  their  governments  to  attend 
the  Congress. 

M.  Bruiins  was  of  opinion  that  only  those  delegates  who  had 
been  prevented  from  attending  were  eligible. 

B  2 
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M.  Snellen  announced  that  M.  Buys  Ballot  would  not  accept 
a  nomination  to  the  Committee,  from  considerations  of  principle. 

M.  Mascart  thought  that  the  Congress  should  not  take  such  a 
reservation  into  account,  and  hoped  that  in  the  interest  of  the 
science,  M.  Buys  Ballot  would  accept  the  functions  which  the 
Congress  would  not  fail  to  entrust  to  him. 

The  President  requested  MM.  Mohn  and  Snellen  to  act  as 
scrutineers. 

The  scrutineers  having  collected  the  votes,  declared  that  accord- 
ing to  the  voting  of  the  Congress  the  Committee  was  composed 
of  the  following  members  : — 

MM.  Buys  Ballot,  Cantoni,  de  Brito  Capello,  Hann,  Mascart, 
Mohn,  Neumayer,  Scott,  Wild. 

The  Congress  passed  to  the  discussion  of  the  report  of  Com- 
mittee No.  II.  (Publications.) 

^r.  Blaserna,  President  of  the  Committee,  read  the  report 
(Appendix  VIII.,  p.  74),  upon  questions  4,  5,  9,  and  15,  and  also 
upon  observations  of  upper  clouds  and  the  compilation  of  an 
international  dictionar}-  of  meteorology. 

Question  4 :  "  Report  of  M.  Buys  Ballot  on  the  methods 
employed  in  the  different  countries  for  obtaining  true  daily  means 
from  the  various  combinations  of  hours  of  observation. 

Kesolution :  "The  Congress  proposes  that  each  country  he  in- 
vited to  establish  at  a  certain  number  oj" points,  regard  being  paid  to 
local  conditions,  stations  at  which  continuous  observations  should 
be  made  by  means  of  self-recording  instruments,  or  else  hourly 
observations  during  several  term-days  in  each  month,  or  lastly 
continued,  equidistant,  and  frequent  observations  {eight  times  a  day 
at  least),  in  order  to  obtain  the  necessary  data  for  reducing  to  true 
means  the  means  of  observations  made  twice  or  thrice  a  day  at 
ordinary  sfations.^^ 

This  resolution  was  adopted. 

Question  5  :  "  The  Committee  proposes  the  general  adoption  of 
the  forms  of  publication  already  introduced  in  several  countries  for 
observations  at  a  certain  number  of  stations  of  the  second  order, 
chosen  in  each  country  as  international  stations.  (See  the  reports 
of  the  Committee  for  the  years  1873  and  1874,  3rd  meeting  at 
Utrecht,  and  Ap[)endix  F.)  " 

Resolution  :  "The  Congress  adopts  for  the  observations  of  a 
certain  number  of  stations  of  the  second  order,  chosen  as  inter- 
national stations,  the  form  of  publication  jyroposed  in  1874  by  the 
Permanent  Committee  of  the  Vienna  Congress  and  printed  in  its 
report  for  that  year T 

This  resolutioii  was  adopted. 

Upon  the  fiuestion  as  to  the  information  published  with  regard 
to  Wind,  M.  Weihrauch  has  made  a  communication  on  the  sub- 
ject, in  relation  to  which  the  Committee  proposed  the  following 
resolution:  — 

"  The  montldy  and  yearly  resumes picblished  by  the  central  offices 
for  the  different  stations  contain,  in  accordance  with  the  resolutions 
of  the  Congress  of  Vienna,  a  summary  of  the  frequency  of  the  eight 
principal  directions  of  the  wind,  both  for  the  months  and  for  the 


21 

i/((ir.  Scr/'/if/  ihc  iiiiportdncc  ivltiih  must  he  attarhcd  nut  unhj  to  the 
direction  Intt  al.so  to  the  force  of  the  loind,  the  Congress  proposes  to 
publish  also  in  these  summaries  the  nieon  force  of  each  wind,  and 
for  the  greatest  possible  number  of  stations  Jor  each  month  and  for 
the  gear.  Where  the  form  adopted  idloros  sufficient  space,  the 
figures  representint/  the  frequencg  and  the  mean  force  should  be 
placed  side  hg  sidc^  othericisc  it  is  preferidde  to  give  l>oth  in  the  form 
(fan  appendix.'^ 

i\r.  Rubp:ns()\  remarked  that  .sufficient  space  could  not  be 
found  in  the  international  form. 

-M,  Hlaseuna  explained  ihat  there  was  perhaps  space  In  the 
form  adopted  I'or  the  It:dian  stations ;  if  the  directors  of  other 
institutions  could  not  find  space,  the  indications  of  wind  force 
niinlit  be  given  in  an  appendix. 

The  lesolution  was  adopted. 

Question  9:  "  The  Committee  requests  the  delegates  to  prepare 
for  the  Congress  at  Rome  a  cataltjgue  of  the  meteorological  ob- 
servations, both  published  and  unpublished,  in  their  respective 
countries." 

jM.  Hellmann  proposed  to  add  thereto  the  publication  of  a 
catalogue  of  works  and  memoirs  res[)ecting  meteorology. 

ltesolulii)n: ''  The  Congress  states  xcith  pleasure  that  verg  valuable 
preliminarg  work  corresponding  to  article  No.  9  (f  the  Programme 
and  to  31.  Hellmann\s  proposal  has  been  alreadg  partlg  executed. 
But  as  it  is  to  be  desired  tliat  these  materials  should  be  collected  in 
a  general  catalogue,  the  Congress  proposes  that  these  publica- 
tions be  divided  into  two  categories  : — 

"  I  .  A  catalogue  of  series  of  observatioiis. 

"2.    A   ctitahigue  of  meteorological  works  and  memoirs. 

"  As  to  the  first  category,  the  Directors  of  the  different  Meteoro- 
logical systems  are  invited  to  p)Tepare  catalogues  of  the  published 
and  unpublished  observations  in  their  respective  countries,  and  to 
inform  the  International  Committee  of  the  work  alreadg  done  in 
that  direction. 

"As  to  the  second  category,  the  Congress  is  (f  opiniim  that  the 
Jcorks  already  done  by  Pnfessor  Cleveland  Abbe,  and  the  catalogues 
already  printed  of  the  library  of  the  Meteorological  Society  of 
London  and  of  that  of  the  Observatory  of  Brussels,  might  ivell  serve 
as  a  starting  point  for  more  comprehensive  publicatioits,  and  invites 
all  the  directors  of  other  meteorologicdl  libraries  to  add  the  list  of 
works  and  memoirs  which  are  not  yet  entered  in  these  catalogues'^ 

M.  lIouzKAU  placed  upon  the  table  a  copy  of  the  Catalogue  des 
ouvrages  d'astroiiomie  et  de  meteorologie  qui  se  trouvent  dans  les 
pnncipales  bibliothegues  de  la  Belgique,  prepare  et  mis  en  ordre  a 
I ubservatoire  royal  de  Bruxelles  ;  suivi  dun  appendice  qui  com- 
prend,  tons  les  autres  ouvrages  de  bi  bibliothrque  de  cct  ctablissement 
(Bruxelles,  F.  Ilayez,  Printer  of  the  Koyal  Academy,  1878). 

M.  Wild  announced  that  fur  Kussia  there  ah-eady  existed  a 
catalogue  for  published  observations,  viz..  Catalogue  des  Observa- 
tions meteor ologiques  en  Russie  dressees  par  F.  Claver,  and  published 
in  1872  in  the  Repertorium  fur  Meteorologie,  T.  II.  The  Central 
Physical  Observatory  of  Russia  intended  to  publish  shortly  a 
■upplement  to  this  catalogue. 
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As  to  the  unpublished  observations  which  exist  in  the  archives 
of  the  Central  Physical  Observatory,  it  was  also  intended  to 
publish  a  catalogue  shortly. 

M.  Neumayer  announced  that  the  German  Government  had 
purchased  for  the  Deutsche  Seewartc  the  library  of  the  late 
Professor  Dove,  of  Berlin.  A  complete  catalogue  of  this  library 
was  now  being  prepared,  and  would  be  presented  to  the  Inter- 
national Committee. 

The  resolution  was  adopted. 

As  to  the  question  of  an  international  dictionary,  proposed  by 
M.  PiTTEi,  the  following  resolution  was  adopted : — 

*'  The  Corifjress  is  of  opinion  tliat  it  would  he  very  useful  that  an 
international  dictionary  of  meteorology  should  he  ■puhlishedr 

Question  15  :  "The  Committee  recommends  the  establishment 
of  rules  and  formulsB  for  reducing  barometric  readings  to  the  sea 
level  in  a  uniform  manner." 

The  Congress,  in  accordance  with  the  Reports  of  MM.  Bruhns 
and  Hellmanu,  finally  adopted  the  following  resolutions  : — 

1°.  '*  The  reduction  to  the  sea  level  hy  the  addition  of  a  constant 
quantity  during  the  lohole  year  is  only  admissible  for  heights  not 
exceeding  20  metres,  if  we  wish  to  obtain  an  accuracy  of  +0*5  mm. 
(+  0062  in) 

''  Consequently  for   stations   situated  at   a  height   exceeding 
metres,  account  must  be  taken  of  the  temperature  and  approximately 
of  the  relative  humidity,  according  to  Laplace's  method. 

2*^.  "  In  weather  reports  it  is  desirable  that  the  barometric  read- 
ings unreduced  should  be  given  by  the  side  of  the  readings  reduced 
to  the  sea  level ;  in  other  publications  it  is  necessary  to  have  in  all 
cases  unreduced  readings. 

3°  "  It  is  desirable  that  the  International  Meteorological  Com- 
mittee should  undertake  the  compilation  of  fresh  uniform  tables  for 
the  reduction  of  barometric  readings  to  the  level  of  the  sea. 

4°.  "  It  is  equally  desirable  that  the  Committee  should  undertake 
the  preparation  of  a  collection  of  tables  which  may  be  employed  in 
the  meteorological  systems  of  the  different  cmintries.''' 

The  four  resolutions  were  submitted  to  the  Congress  en  bloc 
and  adopted. 

On  the  question  of  observations  of  "  cirrus  "  clouds  proposed  by 
M.  HiLDEBRANDSSON,  the  Congrcss  adopted  the  following  reso- 
lution : — 

"  The  observation  of  the  direction  of  the  upper  clouds,  and 
especially  of  cirrus,  at  some  stati(ms  in  each  country,  and  the 
publication  of  these  observations  in  the  form  of  an  appendix,  is 
strongly  recommended." 

The  next  meeting  was  fixed  for  Tuesday,  22nd,  at  Ih.  30m.  p.m. 

The  President  announced  the  Order  of  the  Day  : — 
r.  Ixeport  of  Committee  IV. 
2°  V 

The  meeting  closed  at  noon. 

Confirmed  at  the  meeting  of  the  22nd,  G.  Cantoni. 
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Protocol  of  the  Fifth  Meeting-,  22nd  April,  at  2h.  10m.  p.m. 

Delegates  [tresent :  MM.  Aguilar,  Auwers,  von  Bezokl,  Blaserna, 
Brulms,  Cantoui,  Capello,  Denza,  Ilann,  Iloifmcyer,  Ilouzcau, 
Kokitles,  Lorenz,  ]\la.scart,  j\Iohn,  Miiller,  Ncumiiycr,  Paufj^ger, 
Pittc'i,  riantainour,  Pujazon,  liiihcndoii,  Salvatori,  Schenzl,  Scott, 
Smith,  Snellen,  Tacchini,  Weyprecht,  Wild. 

MM.  Hcllmar.n,  MendeleeF,  Weihrauch,  Zcnger. 

Vi.sitors :  MM.  Cecchi,  de  Rossi,  Gra^^si,  Miraglia,  Pisati, 
lie.spiglii,  Sella. 

The  protocol  of  the  fourth  meeting  was  read  and  confirmed. 

Mr.  Scott  announced  the  receipt  of  a  letter  from  M.  Bucchich, 
dated  March  12,  1870,  respecting  (luestion  35,  Agricultural 
Meteorology.  This  letter  had  alri^ady  been  considered  by  Com- 
mittee No.  IV. 

The  President  announced  the  receipt  of  the  following  works : — 

Sismografo  elletrico  a  carte  affumicate  scorrevoli,  nota  del 
P.  F.  Cecchi.    Roma,  1876,  con  tavola  annessa. 

Sismoyrafo  elettrico  a  carte  affumicate  scorrevoli  del  P.  F.  Cecchi 
direttore  delV  Asservatoris  Ximeniano,  Firenze,  1877. 

Sismofjraphi  a  carte  affumicate Jisse  del  P.  F.  Cecchi.  Firenze, 
1877. 

11  Termometro  e  il  Baromctro  della  Lo(j(jiu  dclt  Orgagna  in 
Firenze,  del  P.  F.  Cecchi.     Firenze,  1871. 

Tavola-JMeteorografo  Cecchi. 

II  Microfono  nella  meteorulogia  endogena.  Studi  ed  esperienze 
del  prof essore  Michele  Siefano  De  Rossi.     Roma,  1878. 

The  discussion  upon  the  report  of  Committee  No.  IV.  was 
opened  (Telegi-aphy,  Maritime  Meteorology,  and  Agricultural 
Meteorology),  Appendix  IX,,  p.  75. 

M.  MuLLEir,  secretary  of  the  Committee,  read  the  resolutions 
upon  the  different  points  that  they  had  had  to  examine. 

Question  6  :  "  The  Committee  recommends  the  general  adoption 
of  the  code  of  figures  for  Meteorological  Telegrams  proposed  at 
its  fourth  meeting  at  Utrecht. 

Question  27  :  "  What  progress  has  meteorological  telegraphy 
made  since  the  First  Congress,  and  how  can  we  contribute  to  its 
development  ?  " 

Resolution :  "  Tlie  Congress  recommends  for  meteorological 
telegrams  the  general  adoption  of  the  code  of  figures  proposed  by 
Permanent  Committee  at  Utrecht,  and  states  that  the  report  which 
has  been  presented  to  the  Congress  on  the  actual  condition  of 
meteorological  telegraphg  contains  some  information  with  reference 
to  Question  27." 

This  resolution  was  adopted. 

Question  28  :  "  What  progress  has  maritime  meteorology  made 
since  the  First  Congress  ?  " 

Resolution :  ''  The  Congress  cvpresses  the  opinion  that  the 
Maritime  Conference  in  London,  in  1874,  has  fulfilled  the  con- 
ditions prescribed  bg   the    Congress  of    Vienna  for   the   study   of 
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mariiinic  vxeicoridoyij  ;  it  is  of  opinion,  also,  that  in  order  to  ensure 
the  future  progi'css  of  this  branch  of  meteorology,  the  most  perfect 
liberty  should  be  accorded  to  the  institutions  interested  in  makiny 
mutually  the  arranycments  lohich  are  most  suitable  for  the  execution 
of  their  inrestiy(ttious" 

This  resolution  was  ;ido])ted. 

Question  29  :  "  AYhat  results  have  the  simultaneous  observations 
given,  and  how  may  we  contribute  to  their  further  development?" 

M.  Neumayer  stated  that  the  discussion  of  this  question  has 
been  twice  adjourned,  in  the  hope  that  General  Mycr  might  be 
able  to  be  present. 

Resolution  :  "  Tlie  Conyress  is  of  opinion  that  the  development 
of  simultaneous  observations  contributes  greatly  to  the  proyress  of 
metcoroloyy,  and  that  all  work  done  in  this  direction  should  be 
encouraycd^'' 

This  resolution  was  adopted. 

Question  34 :  "  In  what  manner  can  we  best  organise  and 
develope  the  construction  and  publication  of  synojttic  charts, 
embracing  considerable  portions  of  the  surface  of  the  globe  ?  " 

A  proposition  made  by  MM.  Hoffmeyer  and  Neumayer  for 
combined  work  on  a  uniform  plan  on  the  preparation  of  Hoff- 
meyer's  Synoptic  Charts  and  the  Monthly  Review  of  the  Deutsche 
Seew^arte  at  Hamburg  having  been  submitted  to  the  Committee, 
and  discussed  by  it,  the  following  resolution  was  proposed  : 

Resolution  :  "  The  Conyress  fully  appreciates  the  importance  of 
the  publication  which  the  Meteoroloyical  Institutes  of  Copenhayen 
and.  Hamlmry  propose  to  undertake,  and  it  hopes  for  the  realization 
of  this  project J^ 

This  resolution  was  adopted. 

Question  35  :  "  How  can  the  development  of  meteorology  in 
connexion  with  agriculture  and  forestry  be  forwarded  by  the 
Congress  ?  " 

Resolution  :  "  In  order  to  rontribute  to  the  proyi-ess  of  ayri- 
rultural  and  forest  metcoroloyy  the  Congress  recommends  as  a 
p  rog  1  -a  m  ni  c  fo  r  s  i  u  dy : 

"  [o.    The  influence  of  tlic  meteoroloyical  elements  upon  veyetation. 

"2°.    The  inverse  influence  of  veyetation  upon  the  meteoroloyical 
elements. 

"  30.    Ayricultural  learnings. 

"  The  Congress,  finding  the  subject  too  imjurrtant  to  take  a 
detailed  resolution  at  this  meeting,  projiosrs  to  charge  the  Inter- 
national Committee  with  the  convening  of  a  special  International 
Conference  before  next  spring,  to  take  into  consideration  the 
devclojnncnt  of  agricultural  and  forest  meteondogy." 

M.  Bruhns  wished  that,  before  the  meeting  of  the  projected 
Conference,  questions  upon  the  organisation  ot  the  agricultural 
raeteorctloo-ical  service  in  diflfercnt  countries  should  be  addressed 
by  the  International  Con.mittee  to  the  institutes  charged  with 
this  service,  in  order  to  prepare  a  report  for  the  Conference. 

M.  vonBezold  was  of  ('i)inion  that  a  too  frequent  recurrence  of 
Internaticnal  Conferences  would  Lave  a  tendency  to  weaken  the 
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Hutli<irlty  of  Congresses.  He  would  prefer  to  reserve  such 
(jucstions  iis  that  now  under  considenition  for  a  Congress;  never- 
thelcf-si,  he  tlionglit  thut  t\\'\>  Congress  sh-juld  not  bo  convened  ;it  ;i 
date  earlier  than  that  indie;ited  hy  other  consideraticns 

Mr.  Scott  remarked  that  the  Maritime  Conlercnce  ot  London, 
in  1874,  was  ])rivate,  and  that  it  iiad  had  considerable  success. 

The  resolution  was  adopted, 

Tlic  meeting  was  adjourn(!(l  i'uv  un  hour. 

U]j(jn  resumption  the  (hscu^-sion  was  opened  upon  tlie  Keport  of 
Committee  V.  (Distant  Stations,  &c.,  Appendix  X.,  p.  79.) 

M.  Denza,  iVetrident  of  the  Committee,  read  the  resolutions 
upon  the  different  question-  which  it  had  had  to  examine. 

Quet<tion  11  :  "  The  Con)mittee  drawd  attention  to  the  imjjort- 
ance  of  establishing  distant  stations,  and  supplying  them  with  the 
necessary  instruments." 

Question  32  :  "  In  what  manner  should  we  proceed  to  establish 
meteorological  stations  in  distant  countries  where  observations 
Ikiac  not  hitherto  been  made  ?" 

Hesolution  A. :  "  T/ic  Co)i(/rcss  expresses  the  opinion  that  the 
cost  of  establishment  and  maintenanee  of  distant  stations  should 
not  he  borne  by  means  of  an  international  fund,  but  at  the  expense 
and  under  the  care  of  the  countries  which  arc  in  relation  with 
those  localities.^' 

This  resolution  was  a(U)pted. 

Kesolution  B.  :  "  The  Conrjress  cannot  (/ire  effect  to  the  jiroposal 
<f  Mr.  Parkinson,  who  has  ashed  for  funds  for  organizing  a 
meteorological  service  in  the  Samoa  Islands,  because  it  has  no 
international  fund  at  its  disposal;  but  with  regard,  to  the  import- 
ance if  this  proposal,  it  expresses  the  hope  that  private  initiative 
will  jjermit  of  metrorolot/ical  observations  bcinr/  taken  in  the  Samoa 
Islands:' 

This  resolution  was  adopted. 

Kesolution  C.   '*  The  Congress  considering  : 

'*  1°.  That  it  is  of  the  highest  importance  that  the  meteorological 
.stations  established  by  different  countries  in  parts  of  the 
globe  tchich  arc  very  remote  and  di^lcult  of  access  may 
be  visited  fro)n  time  to  time  in  order  to  ascertain  the 
accuracy  of  the  instruments  and  of  the  amount  of  con- 
fidence lohich  can  be  placed  in  the  observations. 
"  li^.  That  S2ich  an  inspection  may  be  most  conveniently  made 
by  officers  of  the  navies  of  the  maritime  Powers. 

"  Proposes  to  forioard  to  the  Governments  if  the  countries  repre- 
sented at  the  Congress  the  request  that  they  ivill  kindly  take  the 
necessary  steps,  that,  on  the  one  hand,  the  officers  commanding 
vessels  visiting  those  parts  may  receive  instructions,  in  pursuance  of 
which  they  would  place  themselves  in  communication  with  the 
observers  at  those  meteorological  sfatio)is,  rchatcver  be  the  nationality 
of  the  latter,  for  the  purpose  of  comparing  the  instruments,  and  of 
acquainting  themselves  toith  the  manner  in  which  the  observations 
are  made  ;  and,  on  the  othev  hand,  that  the  observer  charged  with 
the  care  of  the  station  may  place  himself  at  the  di.ywsal  of  the  officer 
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visiting  it,  whatever  be  the  maritime  Power  hij  which  he  is  com- 
missionecV^ 

This  resolution  was  adopted. 

Resolution  D.  :  "  The  dnu/ress  recognizes  that  the  establish- 
ment of  meteorohujical  stations  in  Bulgaria,  Roumania,  and  Servia 
ivould  be  of  the  highest  itnportance,  and  it  begs  the  Italian  Govern' 
ment  to  cause  this  loish  to  be  communicated  to  tlie  Governments  of 
those  StatesJ" 

This  resolution  was  adopted. 

Question  26 :  "  Have  since  the  last  Congress,  hourly  meteoro- 
logical observations  been  made  at  new,  and  especially  continental, 
stations  within  the  tropics  ?  " 

Resolution  A,  :  "  The  Congress  c.rprcsses  the  desire  that  the 
hourlg  observations  made  at  the  existing  trojncal  stations  may  be 
continned,  and  that  other  analogous  observatories  maybe  established, 
especially  in  the  interior  of  the  continents  of  the  Torrid  Zone!" 

This  resolution  was  adopted. 

Resolution  B. :  "  Tlic  Congress,  recognizing  the  great  importance 
that  meteorological  stations  in  Brazil  ivould  possess  for  the  progress 
of  science,  begs  the  Italian  Government  to  make  this  desire  knoion 
to  the  Government  of  that  country!' 

This  resolution  was  adopted. 

Resolution  C. :  "  Tlie  Congress  decides  upon  conveying  to  the 
Royal  Society  of  London  their  expressioji  of  the  importance  it 
attaches  to  the  continuation  of  the  publication  of  the  observations 
made  at  Trevandrum  by  M.  J.  Allan  Broun,  and  upon  requesting 
that  Society  to  be  good  enough  to  take  steps  to  this  effect^ 

This  resolution  was  adopted. 

Question  30 :  "What  observations  do  we  possess  from  high 
mountains,  and  from  balloon  ascents,  and  what  measures  should 
be  taken  to  organize  these  observations  more  completely  ?  " 

Resolution  A.:  "  The  Congress,  recognizing  the  importance  that 
observations  made  in  balloons,  especially  at  ])laces  situated  in  the 
interior  of  the  continents,  may  have  for  [the  physical  study  of  the 
higher  regions  of  tlie  atmosjjhere,  recommends  the  taking  of  observa- 
tions of  temperature  and  humidity  by  means  of  captive  balloons  and 
according  to  Glaisher^s  method,  in  strata  at  different  heights,  and 
on  different  days  and  in  different  seasons.  It  recommends  also  the 
study,  by  means  of  captive  balloons,  of  tlie  diurnal  range  of  tempera- 
ture and  humidity  in  the  upper  strata  of  the  atmosphere,  and  the 
detailed  publication  of  these  observations." 

This  resolution  was  adopted. 

Resolution  B.  (a.)  :  "  The  Congress  thinks  that  it  would  be  very 
useful  if  observatories  could  possibly  be  established  on  the  summits 
of  mountains,  and  the  observations  published  in  extenso,  so  that 
they  may  be  placed  at  the  disposal  of  all  meteorologists,  and  may  aid 
in  the  solution  of  problems  which  may  present  themselves  in  future. 

(b.)  :  "  The  Congress  insists  upon  the  utility  of  a  series  of  hourly 
observations  of  temperature,  pressure,  direction  and  force  of  wind, 
and  eventually  also  of  humidity,  on  Mount  Washington,  and 
especially  at  Pike's  Peak,  the  highest  station  upon  the  earth.      This 
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scries  should  emhroce  one  year  at  least ;  and  it  would  also  he 
desirable  to  publish  in  dctcdl  the  observations  already  exist  in//  for 
these  two  stations.  General  Myer  is  requested  to  be  yood  enoucjh 
to  realize  these  desires  of  all  meteorologists. 

(c.)  :  "  The  Congress  recommends  the  Swiss  Society  of  Natural 
Sciences  to  do  its  utmost  to  promote  the  establishment  of  an 
observatory  upon  one  of  the  high  summits  of  Switzerland.  It 
expresses  the  desire  that  meteorological  stations  may  he  established 
under  similar  conditions  in  Italy  and  other  countries. 

(d.)  : "  The  Congress  considers  the  establishment  of  the  observa- 
tory of  Etna,  proposed  by  M.  Tacchini,  of  that  of  Mont  Cimone, 
proposed  by  M.  Parcnti,  and  that  of  Mont  Ventou.v,  supported  by 
the  Mcteoroh)yical  Commission  <f  the  Department  <f  Vaucluse,  as 
enterprises  of  high  scientific  importance.''' 

MM.  Tacchini,  Mascart,  and  Denza  requested  that  this  resolu- 
tion might  be  brought  to  the  knowledge  of  the  different  commis- 
sions who  are  charged  with  the  arrangements  relating  to  the 
establishment  of  these  observatories. 

This  resolution  was  adopted. 

Kesolution  C. :  "  Tlie  Congress  requests  the  directors  of  the 
meteorological  systems  of  the  various  countries  to  be  good  enough 
to  publish  in  a  complete  manner  the  existing  series  of  observations 
made  at  elevated  stations,  and  ichich  have  either  not  yet  been  pub- 
lished, or  only  in  an  incomplete  manner ;  and  at  the  same  time  to 
indicate  and  describe  thejtations  of  their  systems  lohich  mightfurnish 
matericds  for  the  study  of  the  icpper  regions  of  the  atmosphere." 

This  resolution  was  adopted. 

On  the  proposal  of  M.  Hann,  the  Congress  adopted  the  following 
resolution : — 

"  The  Congress  draws  the  attention  of  meteorologists  to  the  im- 
portance of  measuring  the  variations  in  length  and  thickness  of  the 
glaciers  in  the  different  countries,  in  order  to  be  able  to  deduce  tJie 
relations  which  exist  between  these  variations  and  those  of  the 
meteorologiccd  elements. 

"  As  a  means  of  extending  our  knoioledge  ujwn  this  question  the 
Congress  recommends  : — 

(a.)  :  "  To  form  a  complete  critical  collection  oj  observations 
made  in  times  past  upon  the  variations  of  volume  of  the  glaciers. 

(b.)  :  "  To  institute  in  future  continued  observations  at  localities 
suitably  chosen,  upon  the  annual  variations  of  the  glaciers  in  length 
and  thickness,  and  to  publish  the  results, 

"  The  Congress  hopes  to  be  able  to  rely  upon  the  co-operation  of 
the  Alpine  Clubs  and  other  analogous  societies  in  carrying  out  these 
researches.'"' 

Question  31  ;  "The  Committee,  after  having  taken  cognizance 
of  the  scheme  of  M.  "Weyprecht  to  establish  several  observatories 
in  the  Arctic  and  Antarctic  regions,  so  as  to  organize  hourly 
meteorological  and  magnetical  observations  to  be  made  simul- 
taneously all  around  the  Pole,  is  of  opinion  that  these  observations 
\vill  be  of  the  highest  importance  in  developing  metcoroloo-y  and 
in  extending  our  knowledge  of  terrestrial^magnetism ;  it  thinks, 
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therefore,  that  in  the  interest  of  science,  it  should  recommend 
general  participation  in  this  enterprise  In  what  manner  can  the 
Congress  on  its  part  contribute  to  the  success  of  the  enterprise  ?  " 

Resolution  :  "  Tlic  Congress  recognises  the  great  importance 
which  should  he  attributed  to  si/nchronous  meteorological  and 
ma(/netical  ohscrrations  made  in  the  polar  regions,  hy  means  of 
simultaneous  expeditions,  and  it  recommends  all  Governments  to  give 
the  most  effective  support  to  such,  undertakings. 

"  Considering : 

"  1°.  That  the  majority  of  the  members  of  the  Congress  are  not 
provided  ivith  instructions  relating  to  this  question; 

"  2°.  That  such  instructions  arc  absolutely  necessary  in  order  to 
arrive  at  definite  resolutions; 

"  The  Cojigress  decides  to  intrust  the  Internatiinial  Committee 
with  the  convening  <f  a  special  Conference  which  should  be  com- 
posed of  delegates  provided  with  the  necessary  instructions  and 
powers  by  their  Goveryimcnis,  who  may  think  they  could  participate 
in  some  way  in  the  enterprise.  By  reason  of  the  preparations 
already  made  by  M.  Weyprecht  and  Count  Wilczek  for  an  expedi- 
tion of  this  nature,  it  thinks  it  necessary  that  this  Conference  should 
meet  at  Hamburg,  on  the  1st  October  1879,  in  order  to  settle  the 
details  of  the  scheme  and  the  means  of  carrying  it  out.'"' 

M.  Mascart  thought  that  the  date  (before  Christmas  1879) 
proposed  for  the  Conference  was  rather  too  early. 

M.  Weyprecht  replied  that  imfortuuately  he  and  Count 
Wilczek  could  not  agree  to  a  later  date,  if  the  Congress  could  not 
give  them  the  hope  of  co-operation. 

The  resolution  was  adopted. 

Mr.  Scott  announced  that  there  only  remained  for  discussion 
the  14th  proposal  of  the  Programme,  viz. : 

"  The  Committee  propose  to  organise,  in  connexion  with  the 
Congress  at  Rome,  an  exhibition  as  complete  as  possible  of  the 
instruments  of  observation  used  in  the  different  countries,  and 
they  request  meteorologists  to  contribute  thereto  by  sending 
either  instruments  or  designs  to  Rome,  Bureau  Central  3feteoro- 
logigue,  Ministere  d' Agriculture.'^ 

Mr.  Scott  remarked  that  Captuin  Hoffmeycr  ought  to  con- 
gratulate himself  upon  the  result  that  his  proposal  for  an  exhibition 
of  instruments,  made  to  the  Permanent  Committee  in  1870,  had 
liad,  and  in  the  name  of  the  Meteorological  Council  of  the  United 
Kingdom,  he  presented  to  the  Meteorological  Office  of  Italy  the 
collection  of  British  instruments  which  were  in  the  Exhibition. 
He  expressed  the  hope  that  the  Central  Institutions  would  exchange 
specimens  of  their  instruments. 

M.  Wild  presented  the  photographs  of  his  self-registering 
instruments  to  the  Meteorological  Office  of  Italy. 

M.  Blaserna  supported  the  idea  of  a  complete  collection  of 
instruments  at  the  principal  offices. 

Finally,  on  the  proposal  of  Mr.  ScOtt,  the  Congress  adopted 
the  following  resolution  : — 

"  The  Congress  expresses  the  opinion  that  it  is   desirable  that  the 
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centra/   inslitiif/ojts   should  j>ossess   specimens   of   the  prlneiixil  in- 
stniments  actuiilli/  in  use  in  other  countries." 

Mr.  Scoi'T  announcctl  that  the  Intcrn.atioual  Meteoroh)gical 
Committee  had  that  day  held  its  first  meeting. 

M.  Wihl  h:ul  been  elected  President,  and  Mr.  Scott  Sfcrotary. 

All  communic'.itions  were  to  be  addressed  to  the  Secretary  at 
11 G,  Victoria  Street,  London. 

Captain  IIoFF.MKYiiK  requested  the  Committee  to  make  known 
to  meteorologists  interested  the  time  of  its  meetinfjs. 

The  Congress  entrusted  its  President  and  Secretaries  with  the 
confirmation  of  protocol  of  the  present  meeting.  It  entrusted 
the  International  Committee  with  the  editing  of  the  report  of  the 
Congress  in  the  three  languages,  English,  French,  and  Grerman. 

M.  VON  Bezold  proposed  that  there  should  bean  Italian  edition. 

M.  Blaseuxa  did  not  think  that  necessary. 

The  Congress  directed  the  Committee  to  deposit  at  the  Meteoro- 
logical Ofiice  of  the  Ministry  of  Agriculture,  &c.  at  Rome,  the 
original   protocols,  with  a  complete  set  of  all  reports,  &c. 

Mr.  Smi-tii,  in  the  name  of  the  foreign  delegates,  requested  per- 
mission to  express  to  the  Italian  delegates  the  most  sincere  thanks 
for  the  kind  and  cordial  welcome  which  they  had  received,  and  for 
the  magnificent  manner  in  which  the  Conon'ess  had  been  treated 
by  the  Italian  (jfovernmcnt. 

M.  Cantoni  assured  the  Congress  that  his  fellow 'countrymen 
were  truly  sensible  of  the  honour  which  the  Congre?s  has  done 
Italy  by  its  visit. 

M.  Bkuiixs  proposed  a  vote  of  thanks  to  the  President,  the  two 
Vice-Presidents,  and  the  two  Secretaries. 

Mr.  Scott  replied. 

The  Presidemt  declared  the  Meteorological  Congress  of  Rome 
closed. 

The  meeting  rose  at  oh.  30m.  p.m. 

Approved. 

G.  Caxtoxi. 

Subsequent  to  the  close  of  the  Congress  the  following  documents 
were  received  : — 

April  25.  A  letter  from  ^fadlle.  Dove,  of  April  22,  expressing 
the  deep  sense  of  gratitude  of  the  family  of  her  late  father  for  the 
resolution  adopted  by  tlie  Congress  at  its  first  meeting  (p.  4.) 

April  25.  A  telegraphic  despatch  from  General  Myer,  from  Turin, 
announcing  his  arrival  in  Italy. 

April  26.  A  printed  note  by  M.  Brault  (who  iiad  been  unwell 
during  the  last  days  of  the  Congress)  on  the  construction  of 
.synoptic  charts. 
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List  op  Dklegates. 


AuSTRO-HlTNOAKY 

(For  Austria) 


(For  Hungary) 
Bavakia 

Belgium 
Dknmauk 

France 


Gekmaxv 


Great  Britain 

Greece 
Italy  : 

Ministry  of  Public  J 
Instruction.  | 

Ministry  of  Agri- 
culture and  Com- 
merce. 

Ministry  of  Public 
Works. 


Ministry  of  Marine- 

Netherlands 

Norway 

portioal     - 

RcssiA 

SrAi!T 

Sweden 

Switzerland 
United  States 


J. Ilann 

J.    R.    Loreiiz    von 
Liburnau. 

F.  Paugger  - 

C.  Weyprccht 
R.  IMiiller     - 

G.  Schonzl  - 
W.  Tou  Bezold 

J.  C. Ilouzeau 
N.  rioflineyer 

Herve-Mangon 

E.  Mascart  - 
A.  Brault      - 

G.  Neuraayer 

C.  Bruhus  - 
A.  Auwers  - 

II.  J.  S.  Smith 

E.  H.  Scott  - 

D.  Kokides  - 

P.   Blaserna    (Presi- 
dent). 
L.  Palmieri  - 

F.  Deuza 

P.  Tacchini  - 

A.  Baccariui 

F.  Salvatori 

G.  B.  Magnaghi 
C.  Pittci 

G.  Cantoni  - 
H.  Snellen   - 

H.  Mohn      - 

J.  C.  de  Brito-Capell  J 

H.  Wild       - 

A.  Aguilar  - 
C.  Pujazon  - 
R.  Rubenson 

E.  Plantamour 
A.  Myer 


Director  of  the  I.  R.  Central  Meteorological  Institu- 
tion, Vienna. 
Councillor  at  the  Ministry  of  Agriculture,  Vienna. 

Director  of  the  Academy  of  Commerce  and  Naviga- 
tion. 

Lieutenant  Imperial  Navy. 

Director  of  the  I.  R.  Ilydrographic  Institute,  Pola. 

Director  of  the  Observatory  at  Huda-Pesth. 

Professor  at  the  Polyteclmic  School  and  Director  of 
the  Central  Meteorological  Observatory,  Munich. 

Director  of  tlie  Royal  Observatory,  Brussels. 

Director  of  the  Royal  Meteorological  Institute, 
Copenhagen. 

President  of  the  Council  of  the  Central  Meteorological 
Office. 

Director  of  the  Central  Meteorological  Office. 

Director  of  the  Nautical  Meteorological  Office  of 
France. 

Director  of  the  Deutsche  Scewarte,  Hamburg. 

Director  of  the  Royal  Observatory,  Leipzig. 

Perpetual  Secretary  of  the  Royal  Academy  of 
Sciences,  Berlin. 

Chairman  of  the  Meteorological  Council,  London. 

Secretary  to  the  Meteorological  Council,  London. 

Professor  of  Astronomy  at  the  University  of  Athens. 

Director  of  the  Royal  Physical  Institute,  Rome. 

Senator  ;  Director  of  the  Observatory,  Vesudus. 

Director  of  the  Meteorological  Observatory.  ^loncalieri. 
Astronomer  at  the  Royal  Obsei-vatory,  Palermo. 

Inspector  of  Civil  Engineers,  Deputy  of  the  Italian 

Parliament,  formerly  Minister  of  Public  Works. 
Inspector-General  of  Telegraphs,  Rome. 
Director  of  the  Ilydrographic  Office,  Genoa. 
Director    of    the     Nautical     Meteorological     Office, 

Florence. 
Senator,  Director  of  the  Central  Meteorological  Office. 
Director    of    the    Royal    Meteorological    Institute, 

Utrecht. 
Director  of    the   Royal   Meteorological    Institute    of 

Norway,  Christiania. 
Director  of  the  Observatory  of  the  Infante  D.  Luiz, 

Polytechnic  School,  Lisbon. 
Director  of  the  Imperial  Central  Physical  Observatory, 

St.  Petersburg. 
Director  of  the  Royal  Observatory,  ^fadrid. 
Director  of  the  Observatory,  San  Fernando. 
Director    of  the    Royal    Meteorological  Institute  of 

Sweden,  Stockholm. 
Director  of  the  Observatory,  Geneva. 
Brigadier-General,  Chief  Signal  Officer,  U.  S.  A. 


Dr.  G.  Ilelhnann      - 
Prof.  !Mendelecf 
Prof.  C.  Weihrauch  - 
Prof.  K.  W.  Zeuger  - 


Delegate-Adjunct  for  Prussia. 
Delegate  of  the  University,  St.  Petersburg. 
Delegate  of  the  University  of  Dorpat. 
Delegate  of  the  Polytechnic  School,  Prague 
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Byelaws  for  the  Secoxd  Ixtkrx.vtional  Meteorological  Coxoress, 
1879,  proposed  by  tlio  Permanent  Committee. 

Sec.  1. 

The  Congress  consists  of  the  delegates  appointed  by  the  Governments. 

If  one  of  the  Members  of  the  Congress  makes  such  a  proposal  and  the 
meeting  adopts  it,  Visitors  may  lie  allowed  to  be  present  at  the  sittings,  but 
they  can  only  take  part  in  the  discussions  without  the  right  of  voting. 

Sec.  2, 

The  Opening  of  the  Congress  and  the  Election  of  the  Bureau. 

The  President  of  the  Permanent  Committee  appointed  at  the  Congress  of 
Vienna,  or  if  the  President  is  prevented,  one  of  its  Members  who  is  present, 
and  is  selected  by  the  Permanent'.  Committee,  shall  open  the  first  meeting  of 
the  Congress,  shall  submit  tlie  Byelaws  for  approval,  and  shall  propose  the 
election  of  a  Bureau,  consisting  of  a  President,  two  Vice-Presidents,  and  two 
Secretaries.  These  elections  shall  be  made  by  the  absolute  majority  of  the 
Members  of  the  Congress,  delegated  by  the  Governments,  who  are  present  at 
the  meeting. 

Sec.  3. 

The  Functions  of  the  President. 

The  President  shall  fix  the  day  and  hour  of  the  General  Meetings.  With 
the  concurrence  of  the  Bureaii,  he  shall  determine  the  agenda  for  each  meet- 
ing. The  order  of  the  day  shovdd  ])e  announced  by  the  President  at  the 
commencement  of  each  meeting.  The  President  shall  direct  the  debates  and 
provide  for  the  maintenance  of  order  at  the  General  Meetings.  The  President 
shall  propose  to  the  Congress  the  names  of  the  Members  of  the  Committees 
to  which  is  referred  the  preparation  of  tlie  different  subjects  of  the  Programme. 
(Sec.  6.) 

Sec.  4. 

The  Programme  of  the  Deliberations. 

The  Programme  prepared  by  the  Permanent  Committee,  in  accordance  with 
the  instructions  of  the  Congress  of  Vienna,  shall  serve  as  a  basis  for  the  deli- 
berations. Each  Member  of  the  Congress  is  free  to  make  proposals.  With 
reference  to  new  subjects  which  are  to  be  brought  under  discussion,  such  pro- 
posals are  to  be  referred  to  a  Committee,  which  is  to  report  at  one  of  the 
subsequent  meetings.     (Sec.  6.) 

Sec.  5. 

The  Report  of  the  Permanent  Committee. 

The  President  will  request  the  Permanent  Committee  appointed  by  the  Con- 
gress of  Vienna  to  present  a  Rejjort  on  its  action,  and  to  submit  to  the  Con- 
gress all  the  manuscript  and  printed  communications  which  it  has  received. 
As  soon  as  this  is  done,  the  functions  of  the  Permanent  Committee  cease,  and 
its  powers  are  replaced  in  the  hands  of  the  Congress. 

Sec.  6. 
The  Sub-Committees  and  their  Formation. 

The  various  questions  of  the  Programme  will  be  referred  to  special 
Committees.  The  Members  of  the  different  Committees  arc  appointed  by  the 
Congress  on  the  jiroposal  of  the  President. 

Each  Member '"of  .the  Congress  ;(Sec.  7)  is  entitled  to  attend  any  of  the 
Committee  meetings,  but  witliout  the  power  of  Voting. 
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Sec.  7. 
The  Constitution  of  the  Committees. 

At  tlic  cli)se  of  each  General  Meeting  tlie  Committees  which  have  been 
nominated  at  the  Meeting  shall  constitute  themselves  by  proceeding  to  the 
election  of  a  President,  a  Kei)orter,  and  a  Secretary. 

The  President  of  each  Committee  shall  immediately  fi.x  the  hour  and  place 
of  the  ne.\t  Meeting  of  the  Committee. 

Sec.  8. 
The  Method  of  Voting, 

In  divisions  at  the  General  Meetings  the  absolute  majority  of  the  delegates 
l)resent  shall  decide.  In  the  case  of  equality,  the  vote  of  the  President  shall 
decide. 

If,  however,  any  delegate  demands  it,  a  division  may  take  place  according  to 
countries.  The  countries  which  have  less  than  10  millions  of  inhabitants  shall 
have  one  vote ;  the  countries  which  have  from  10  to  .'10  millions  of  inhabitants 
shall  have  two  votes;  the  countries  which  have  more  than  30  millions  of 
inhabitants  shall  liave  three  votes.  The  delegates  of  each  country  must  come 
to  an  understanding  among  themselves  to  decide  which  of  them  shall  be 
charged  with  giving  the  vote  of  their  country. 

Sec.  i). 

The  Protocols  of  the  General  Meetings  and  the  Report  of  the  Proceedings  of  the 

Congress. 

The  Protocols  of  every  General  Meeting  should  be  read  and  confirmed 
either  at  the  end  of  the  Meeting  or  at  the  commencement  of  the  next. 

The  j)ublication  of  the  Report  of  the  Proceedings,  as  well  as  the  j)rinting, 
and  distribution  of  the  Pi'otocols,  should  be  entrusted  to  the  Permanent  Com- 
mittee (Sec.  10),  or  to  a  Special  Committee. 

Sec.  10. 

The  Election  of  the  Permanent  Committee. 

For  the  interval  between  the  present  Congress  and  the  next,  the  Congress 
shall  choose  by  ballot  the  Members  of  a  Permanent  Committee,  which  shall 
constitute  itself  I)y  the  election  of  a  President  and  a  Secretary. 
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rUOGUAMMK. 

The  Permanent  Committee,  charged  by  the  First  International  Congress  of 
Vienna  with  the  adoption  of  preliminary  measures  for  the  convening  of  a 
second  meeting  of  the  same  nature,  in  carrying  out  the  commission  entrusted 
to  them,  hope  that  the  new  Congress,  starting  from  the  results  which  have 
heen  already  obtained  by  the  first,  will  not  only  carry  on  further  the  uniformity 
which  is  so  important  for  Meteorology,  but  also  will  contril)ute  materially  to 
the  development  of  Meteorology  in  other  directions  by  promoting  mutual  in- 
vestigations on  a  large  scale.  In  order  that,  on  its  part,  nothing  should  be 
omitted  which  could  contribute  to  the  attainment  of  tl\is  end,  the  Committee 
has  deemed  it  specially  important  to  jjrt'pare  carefully  the  materials  for  dis- 
cussion for  the  future  Congress  in  the  following  way, — by  proposing,  once  for 
all,  a  detailed  Progranmie  of  proceedings,  and  by  requesting  certain  special 
persons  to  prepare  Reports  on  complicated  questions  and  submit  thera  to  the 
Congress. 

M  958.  C 
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The  following  is  the  programme  of  questions  to  be  discussed,  which  the 
Committee,  after  consultation  with  the  delegates  to  the  First  Congress,  has 
definitely  adopted  : 

1.  Regulations  for  the  Second  International  Congress  of  Meteorologists. 
Scheme  to  be  drawn  up  by  ill.  Bruhns. 

2.  Report  of  the  Committee  on  their  action  during  the  interval  between  the 
Fii'st  and  Second  Congress. 

To  be  drawn  up  by  Mr.  R.  H.  Scott,  the  Secretary  to  the  Committee. 

3.  Rei)ort  on  the  conformity  with  each  other,  and  with  the  decisions  of  the 
Congress  of  Vienna,  of  instruments,  methods  of  observation,  and  publication 
of  observations  in  the  different  countries. 

4.  M.  Buys  Ballot  is  requested  to  prepare  a  report  on  the  methods  employed 
in  the  different  countries  for  obtaining  true  Daily  Means  from  the  various 
combinations  of  hours  of  observation. 

Proposals  made  by  the  Committee. 

5.  The  Committee  proposes  the  general  adoption  of  the  forms  of  publication 
already  introduced  in  several  countries  for  observations  at  a  certain  number  of 
stations  of  the  second  order,  chosen  in  each  countrj'  as  International  Stations. 
(See  the  Reports  of  the  Committee  for  18/3  and  187-J,  p.  9,  Third  Meeting  at 
Utrecht,  and  Appendix  F.) 

6.  The  Committee  recommends  the  general  adoption  of  the  code  of  figures 
for  Meteorological  Telegrams  proposed  at  its  fourth  meeting  at  Uti'echt. 
(See  the  above  Reports,  pp.  12  and  14.) 

7.  The  Committee  is  of  opinion  that  it  is  impossible  at  present  to  compile 
general  Instructions  adapted  in  their  details  to  the  special  peculiarities  of  all 
countries  and  all  climates.  It  proposes,  therefore,  that  the  Congress  should 
confine  itself,  in  the  case  of  any  one  demanding  typical  Instructions,  to 
designating  those  of  the  existing  Instructions  which  are  most  conformable  to 
the  decisions  of  the  Congress. 

8.  The  Committee  proposes  to  establish,  by  small  annual  contributions  from 
all  countries  taking  part  in  the  Congress,  an  International  Fund,  for  the 
expenses  incurred  by  such  joint  undertakings  as  those  named  in  the  following 
sections,  and  the  expenses  of  postage  and  printing  for  the  Congress  and  its 
Permanent  Committee. 

M.  Bruhns  is  requested  to  draw  up  a  special  proposal  on  this  subject. 

9.  The  Committee  requests  the  delegates  to  i)repare  for  the  Congress  at 
Rome  a  catalogue  of  the  Meteorological  Observations,  both  published  and 
unpublished,  in  their  respective  countries. 

10.  The  Committee  proposes  to  have  a  comparison  made  of  the  standard 
barometers  and  thermometers  of  all  the  Meteorological  Institutes,  by  referring 
them  to  a  certain  barometer  and  thermometer  which,  for  the  time  being,  appear 
to  be  the  best  verified.  Inasmuch  as  the  International  Office  of  Weights  and 
Measures  of  Paris  will  be  in  possession  of  such  verified  standard  instruments, 
a  comparison  should  be  instituted  with  them,  and  they  should  serve  as  a  basis 
for  all  corrections.  At  the  same  time  any  questions  about  accurate  height 
above  sea  level  of  standard  baromete-s  should  be  raised. 

M.  Wild  is  requested  to  draw  up  a  detailed  proposal  on  this  question. 

11.  The  Committee  draws  attention  to  the  importance  of  establishing  distant 
stations  and  supplying  them  with  the  necessary  instruments. 

12.  The  Committee  is  of  opinion  that  the  establishment  of  an  Inter- 
national Meteorological  Institute  is  at  present  not  possible,  nor  even  desirable, 
and  proposes  to  provide  for  the  functions  and  labours  which  might  devolve 
upon  such  an  institution  in  the  following  manner:  — 

(a.)  The  International  administrative  functions,  such  as  the  execution  of  the 
decisions  of  the  Congress,  the  convening  of  future  Congresses,  the 
care  of  joint  international  investigations  and  undertakings,  the 
administration  of  the  international  fund,  &c.,  will  be  confided,  as  is 
already  partly  the  case,  to  a  Permanent  Committee  elected  from  time  to 
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time  by  a  Confess  and  required  to  give  an  account  of  its  action 
to  the  next  Congress. 
(b.)  As  rey;ar{ls  researclies  which  enil)race  a  considerable  portion  of  the  globe 
for  the  purpose  of  deiluciiig  general  laws  in  Meteorcdogy,  it  is  desirable 
that  i)erinanent  relations  for  the  cnmniunication  of  materials  should 
be  establislied  between  the  different  central  institutes,  and  that  the 
publications  appearing  in  each  country shoidd  be  distributed  gratui- 
tously to  all  institutes  and  to  all  persons  who  take  part  in  the  investi- 
gations. These  jiublications  are  to  be,  moreover,  rendered  generally 
accessible  through  the  agency  of  booksellers.  These  international 
investigations  will  be  based  upon  the  publication  of  the  observations 
of  each  country  according  to  the  international  form,  and  besides  on 
the  special  labours  whieh  each  country  may  be  willing  to  undertake 
with  regard  to  its  own  climate.  In  the  case  of  sui)i)lemciitary  infor- 
mation being  reqtiired  for  any  countries,  it  is  desirable  that  a  suitable 
system  of  reciprocal  communications  should  be  devised. 

13.  The  Committee  considers  the  following  subjects  as  possessing  a  general 
interest : — 

(«.)  The  critical  collection  and  discussion  of  all  existing  data  on  the  Diurnal 

and  Annual    Range  of  Air  Temperature,  and  attempts   to    deduce 

general  laws  therefrom. 
(b.)  The  critical  collection  and  discussion  of  all  existing  data  on  the  Diurnal 

and  Annual  Range  of  absolute  and  relative  Atmospheric  Humidity, 

and  attempts  to  deduce  general  laws  therefrom, 
(c.)  The  critical  collection  and  discussion  of  all  data  on  the  Diurnal  and 

Annual  Range  of  the  Amount  of  Cloud. 
(d.)  "Wind  tables  for  the  12  months  and  for  the  year. 
(e.)  Tables  of  Precipitation  „  „ 

(/.)  New  tables  of  Atmospheric  Pressure,  with  isobars,  for  the   12  months 

and  for  the  year. 
(g.)  Charts  of  the  Movements  of  Storms. 
(h.)  Dailv  Synoptic  Charts,  embracing  considerable  portions  of  the  globe. 

(See  Art.  34). 

14.  The  Committee  proposes  to  organise,  in  connexion  with  the  Congress  at 
Rome,  an  exhibition,  as  complete  as  postiI)le,  of  the  instruments  of  observation 
used  in  the  different  countries,  and  it  requests  Meteorologists  to  contribute 
thereto  by  sending  either  instruments  or  designs  to  Rome  {Bureau  Central 
Mete'orologique,  Ministire  d^ Agriculture). 

15.  The  Committee  recommends  the  establishment  of  rules  and  formulae  for 
reducing  barometric  readings  to  the  sea  level  in  a  uniform  manner. 

i1/.  Bruhns  is  requested  to  draw  up  a  report  upon  the  subject. 

16.  The  Committee  proposes  the  establishment  of  uniform  rules  for  deter- 
mining the  fixed  points  of  thermometers. 

3Iessrs.  Pernet  and  Balfour  Stewart  are  requested  to  draw  up  reports  and 
proposals  upon  this  matter. 


Questions. 

17.  Can  definitive  rules  now  be  established  for  the  most  suitable  Exposure 
of  Thermometers  destined  to  give  the  Temperature  of  the  air? 

MM.  Burhan  and  Koppen  are  requested  to  draw  up  reports  on  this  subject. 

18.  Have  additional  comparative  experiments  been  made  since  the  firs* 
Congress  for  forming  an  opinion  of  the  ditferent  methods  for  determining  Earth 
Temperature,  which  give  more  definite  information  as  to  their  relative  value? 

MM.  Ebermayer  and  Everett  are  requested  to  draw  up  reports  on  this  subject. 

19.  Have  decisive  experiments  been  made  since  the  First  Congress  to  find  a 
simple  and  appropriate  method  for  determining  Radiation,  and  what  is  the 
relation  between  this  and  the  amount  of  Aqueous  Vapour  in  the  atmosphere? 

M.  Violle  is  requested  to  draw  up  a  report  on  this  subject. 

0   2 
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20.  What  progress  has  been  made  in  methods  for  determining  the  Humidity 
of  the  air? 

MM.  Alluard  and  Cantoni  are  requested  to  draw  up  reports. 

21.  What  progress  has  been  made  in  the  methods  of  determining  Evapora- 
tion ? 

Messrs.  Cantoni  and  Ebermayer  are  requested  to  draw  up  reports  on  this 
subject. 

22.  Is  there  any  reason  to  change,  after  further  experience,  the  decisions  of 
the  First  Congress  respecting  the  instruments  and  methods  for  measuring  the 
quantity  of  Rain  or  Snow  ? 

M.  Mohn  has  published  a  report. 

23.  How  may  absolute  vahies  of  the  Velocity  of  the  Wind  be  deduced  from 
the  direct  indications  of  different  anemometers  ? 

M.  Hoffmeyer  is  requested  to  draw  up  a  report. 

24.  Have,  since  the  last  Congress,  better  methods  been  discovered  for 
measuring  the  Ozone  in  the  atmosphere? 

25.  What  progress  have  the  methods  for  determining  Atmospheric  Elec- 
tricity made,  and  what  results  have  observations  of  this  kind  furnished 
hitherto  ? 

Mr.  Everett  has  already  published  a  report,  and  MM.  Cantoni,  Mascart,  and 
Sohncke  are  requested  to  draw  up  reports  upon  this  question. 

20.  Have,  since  the  last  Congress,  Hourly  Meteorological  Observations  been 
made  at  new,  and  especially  Continental,  stations  within  the  Tropics?  (See 
Report  of  the  IVth  Commission,  Protocol  of  the  Sixth  Meeting  of  the  Congress 
of  Vienna,  and  its  First  Supplement.) 

Mr.  Blanford  is  requested  to  draiv  up  a  report. 

27.  What  progress  has  Meteorological  Telegraphy  made  since  the  first 
Congress,  and  how  can  we  contribute  to  its  development? 

Mr.  Scott  has  published  a  report,  and  M.  Neumayer  is  requested  to  draw  up  a 
report  thereon. 

28.  What  progress  has  Maritime  Meteorology  made  since  the  first  Congress  ? 
Mr.  Scott  has  published  a  report,  and  M.  Neumayer  is  requested  to  draw  tip  a 

report  thereon. 

29.  What  results  have  the  Simultaneous  Observations  given,  and  how  may 
we  contribute  to  their  further  develo})ment? 

M.  Buys  Ballot  and  General  Mycr  are  requested  to  drato  up  reports. 

30.  What  observations  do  we  possess  from  high  mountains  and  from  balloon 
ascents,  and  what  measures  should  be  taken  to  organise  these  observations 
more  completely  ? 

M.  Hann  is  requested  to  draw  up  a  report  thereon. 

31.  The  (■ommittee,  after  having  taken  cognizance  of  the  project  of 
M.  W^eyprecht  to  establish  several  observatories  in  the  xVrctic  and  Antarctic 
regions,  so  as  to  organise  hourly  Meteorological  and  Magnetical  Observations 
to  be  made  simultaneously  all  around  the  Pole,  is  of  opinion  that  those 
observations  will  be  of  the  highest  imjjortance  in  developing  Meteorology,  and 
in  extending  our  knowledge  of  Terrestrial  Magnetism.  It  thinks,  therefore, 
that,  in  the  interest  of  science,  they  should  recommend  general  participation  in 
this  enterprise.  In  what  manner  can  the  Congress,  on  its  part,  contribute  to 
the  success  of  the  enterjjrise  ? 

M.  Mohn  has  submitted  his  proposals.  M.  Buys  Ballot  has  promised  a  report: 
and  M.  Neumayer  is  requested,  to  submit  any  he  may  tcish  to  make. 

32.  In  what  manner  should  we  proceed  to  establish  Meteorological  Stations 
in  distant  countries  where  observations  have  not  hitherto  been  made? 

M.  Mohn  has  published  his  views,  and  Mr.  Parkinson  has  made  a  proposal 
{regarding  the  South  Pacific). 

33.  Should  we  not  recommend  the  general  adoption  of  a  certain  First 
Meridian,  for  example,  that  of  Greenwich,  for  Synoptic  Charts? 

M.  Bruhns  is  requested  to  draw  up  a  report. 
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34.  In  what  manner  can  we  best  organise  and  develop  tiie  construction  and 
publication  of  Synoptic  Charts  enibrating  considerable  portions  of  the  j^lobe  ? 

M.  Hoffmeyer  is  requested  to  draw  up  a  report  on  this  question. 

35.  How  can  the  development  of  Meteorolo^ry  in  connexion  with  Af,'ricultnre 
and  Forestry  be  forwarded  by  the  Congress  i' 


N.B. — The  Connnittce  think  that,  in  order  to  avoid  misunderstandinfr,  lliey 
should  cxj.ressly  state  that  the  recpiest  to  certain  persons  to  draw  up  rej)orts 
on  any  questions  docs  not  exclude  other  persons  from  makinji  such  re])orts  on 
the  same  questions,  but  that  their  oliject  is  solely  to  secure  at  least  one  report 
in  all  cases  upon  the  questions  indic^ated.  On  the  other  hand,  it  seems  very 
desirable  that  other  Meteorologists  should  treat  the  subjects  in  question,  in 
order  that  the  Congress  may  jiossibly  see  them  treated  from  dili'erent  points  of 
view.  With  this  object  the  Committee  has  named  several  gentlemen  as 
reporters  on  the  different  questions.  All  persons  who  may  be  willing  to  under- 
take such  reports  are  requested  to  address  them  to  the  Secretary  of  the  Com- 
mittee (Mr.  R.  H.  Scott,  Secretary  of  the  Meteorological  Oflice,  IK), 
Victoria  Street,  London,  S.\V.\  before  the  end  of  January  1871',  and,  if 
l)0ssible,  themselves  to  have  them  ])ubHshcd  in  several  languages,  so  that  on 
tiie  one  hand  the  Committee  should  be  better  able  to  prepare  the 
materials  for  discussion  for  the  Congress,  and  on  the  other  hand  that  the 
reports  may  be  brought  to  general  knowledge  and  consideration  Ijefore  the 
opening  of  the  Congress. 

Buys  Ballot,  President,  Utrecht, 

Utrecht,  October  18th,  IST^^.  R-  M-  Scott,  Secretary.  London, 

For  the  Permanent  Committee  of  the  First 
Meteorolofjical  Congress  at  Vienna. 


APPENDIX  IV. 

Keport  of  the  Pkrmaxent  Co.aimittee. 

Immediately  on  its  appointment  in    1873,  and   before  the  members  of  the  Introductory. 
Permanent   Committee  had  left  Vienna,  a  preliminary  meeting  was   held  to 
constitute  the  organisation  of  the  Committee,  and  to  determine  upon  a  course 
of  action.     Three  meetings  have  since  been  held  ;  one  in  Utrecht  in  Sej)tendjer 
1S7-1  ;  one  in   London  in  April  187();  and   one  again  in  Utrecht  in  October 

1878.     The  re])orts  of  each  of  these  several  meetings  have  ajjpenred  in  French, ^ ... 

German,  and  English,  and  are  in  the  hands  of  the  present  Congiess. 

'I'll e  subjects  specially  referred  to  the  Permanent  (-ommittec  by  resolutions  References  to 
of  the  Vienna  Congress  were  seven  in  number,  and  appear  in   the  following  tlic  Committee, 
order  in  the  report  of  that  meeting. 

Resolutioa21. — The  International  Telegraphic  Code. 
,,  22. — Maritime  Meteorology. 

,,  24. — General  Instructions  for  all  Stations. 

,,  25. — The  i)re])aration  of  Normal  Standard  Instruments. 

„  26. — The    Scheme  of  jmblication  for   Stations    of  the   Second 

Order. 
M  2S. — The  constitution  of  the  Permanent  Committee  itself. 

29— The  Proposal  for  an  International  Meteomlogical  Institute- 
In  addition  four  proposals  were  referred  to  the  Permanent  Committee   by 
the  Congress. 

1.  Professor  Buys  Ballot  for  the  establishment  of  an  International  Fund. 

2.  Dr.  Jelinek,  for  the  collection  of  information  on  existing  Meteorological 

Systems. 

3.  Dr.  Jelinek,   for   the    collection    of  information    on    existing  records   of 

observations. 

4.  General  Myer  for  the  organisation  of  simultaneous  observations. 

It  will  be  convenient  to  consider  Resolution  28  first,  as  it  refers  to  the  uction 
of  the  Committee  itself. 
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Constitution  of 
tho  Committee. 

Representative 
for  France. 

Death  of  M. 

Jelinek. 

Election  of  Dr. 
Hann. 


Appointment  of 
a  secretary. 


International 
telegraphic  code. 


Maritime 
Meteorology. 


The  resolution  runs  as  follo^vs  : 

"  To  express  to  the  different  Governments  the  wish  that  a  new  international 
Congress  should  be  convoked  in  three  years'  tinie. 

"In  the  meantime  to  determine  on  the  appointment  of  a  Permanent  Committee. 

"  The  Committee  should  consist  of  seven  members  chosen  by  the  present 
Congress,  and  it  has  the  power  to  fill  up  the  places  of  members  who  resign,  and 
eventually  to  increase  itself  by  the  co-option  of  two  members  at  most. 

"  The  President  shall  also  be  chosen  by  the  present  Congress. 

"  The  Committee  will  have  the  duty  of  taking  care  of  the  carrying  out  of  the 
decisions  of  the  Congress,  and  of  arranging  for  the  convening  of  a  future 
Congress;  and  it  shall,  by  continual  communications,  jjlace  the  delegates  of  the 
present  Congress  in  cognizance  of  its  action  and  proceedings." 

The  Committee  has  exerted  the  right  of  co-option,  originally  conferred  upon  it, 
by  the  nomination  of  M.  E.  Mascart,  Directeur  du  Bureau  Central  Meteoro- 
logique  de  France,  as  representative  of  France  on  the  Committee.  It  has  not 
thought  it  expedient  to  co-opt  another  member.  It  has,  however,  had  to  deplore 
the  loss  by  death  of  one  of  its  most  valued  members,  Hofrath  Dr.  Carl  Jelinek, 
in  October  1876;  but  it  has  esteemed  itself  fortunate  in  bemg  able  to  fill  the 
vacant  place  by  the  election  of  Dr.  Julius  Hann,  the  worthy  successor  of  Dr. 
Jelinek  in  the  important  office  of  Director  of  the  Austrian  Meteorological 
System. 

A  slight  change  in  the  organisation  originally  contemplated  at  Vienna  was 
made  at  the  first  meeting  of  the  Committee  at  Utrecht,  l)y  the  appointment 
of  Mr.  Scott  as  Secretary,  to  assist  the  President  in  the  issue  of  circulars,  and 
in  the  management  of  the  correspondence  connected  with  the  business  of  the 
Committee. 

The  Committee  has  not  thought  it  necessary  to  publish  annual  reports  of 
its  action  as  originally  proposed,  but,  as  already  explained,  has  issued 
Reports  corresponding  to  each  of  its  several  meetings. 

The  other  references  to  the  Committee  will  now  be  considered  seriatim. 

Resolution  21. 

"  The  existence  of  a  system  of  Weather  Telegraphy  in  every  country  is 
declared  to  be  a  necessity. 

"  The  report  of  the  Congress  contains  detailed  suggestions  on  the  principles 
and  practice  of  Weather  Telegraphy,  and  a  special  report  on  the  subject  has 
been  published. 

"  The  Permanent  Committee  is  commissioned  to  propose  a  uniform  system  of 
cypher  for  Weather  Telegraphy,  and  to  circulate  it  amongst  the  directors  of 
the  several  Centi-al  Institutes." 

A  scheme  was  proposed  at  the  meeting  in  18/4,  and  approved,  as  described 
in  the  Report  of  the  Permanent  Committee  for  that  year.  It  has  since  been 
very  generally  adopted  in  Europe,  as  appears  from  the  Report  on  the  subject 
of  Weather  Telegraphy  presented  to  the  present  Congress. 

At  the  same  time  the  Committee  would  point  out  that  Dr.  Hann  and 
M.  RikatchefP  have  recently  made  proposals  for  slight  modifications  of  this  code. 

The  Report  of  the  Committee  appointed  at  the  Leipzig  Conference  in 
1872,  on  the  subject  of  Weather  Telegraphy  and  Storm  Warnings,  has  been 
published  in  full  in  English  and  German,  and  a  co])y  accompanies  the  present 
Report. 

Resolution  22. 

"  The  Congress  declares  it  to  be  very  desirable  that  each  country  should, 
if  possible,  collect  all  its  meteorological  obsei-vations  at  one  place,  in  order 
to  undertake  the  organisation  of  the  investigations  at  the  same  place.  The 
Institute  should  be  established  as  near  as  possible  to  the  sea. 

"The  Congress  is  of  opinion  that  the  institute  for  Maritime  Meteorology 
named  in  the  first  proposition,  might  best  be  placed  under  the  general  manage- 
ment of  the  Chief  Institute  of  the  country. 

"  In  consideration  of  the  fact  that  it  will  not  be  ])ossible  to  devote  to  Maritime 
Meteorology  at  the  present  Congress  a  comprehensive  consideration  corre- 
sponding to  its  importance,  but,  on  the  other  hand,  as  it  seems  that  a  mutual 
understanding  of  the  individual  maritime  nations  in  regard  thereto  is  necessary, 
the  Meteorological  Congress  declares  that  the  convening  of  a  Maritime  Meteoro- 
logical Confereaice  is  desirable. 
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"The  preparation  for  this  Conference  is  to  be  entrusted  to  a  Sulj-Committee 
to  be  named  by  the  Congress." 

A  conference  on  the  subject  was  hehl  at  the  Meteorological  OfTue  in  F^ondon, 
in  August  IS7-1,  and  was  attended  by  24  representatives  coming  from  14 
different  countries. 

The  report  of  the  proceedings  has  been  published  in  English,  and  a  copy 
accomi)anies  the  ])resent  report. 

The  I'ciinanciit  Cointnittee  may  point  out  as  an  indirect  result  of  the  Con- 
ference in  London,  the  recent  organisation  in  more  than  one  European  country, 
of  special  ofUces  for  the  discussion  of  Maritime  Meteorology  as  recommended 
by  the  Vienna  Congress. 

Reports  on  this  subject  are  submitted  to  the  present  Congress  by  M. 
Neumayer  and  Mr.  Scott. 

Resolution  24. 

"  The  Congress  recommends  the  Permanent  Committee,  if  possible  by  April  General  in- 
1874,  to  ]>repare  instructions  for   the  institution   and   discussion  of  meteoro-  **  ^^^  '®'^" 
logical  observations,  to  distribute  them  then  in  separate  copies  to  all  members 
of  the  Congress,  and  sidjseqnently,  if  possible,  after  paying  aH  possible  attention 
to  the  remarks  which  have  been  received,  to  proceed,  at  the  latest  in  June,  to 
edit  and  publish  them  definitively." 

In  the  programme  for  the  present  Congress  the  opinion  of  the  Permanent 
Coumiittee  is  e.xpressed  that  it  is  not  possible  to  carry  cut  this  resolution. 

Resolution  25. 

"  The  Congress  recommends  all  central  offices  to  adopt  real  standard  baro-  Standard  in- 
metcrs,  /.  e.,   instruments  which   allow  of    the  determination  of  atmospheric  stnunents. 
pressure   according   to   its  definition   in  absolute  measure.     The    Permanent 
Committee  is  commissioned  to  determine  the  conditions  which  such  an  instru- 
ment should  fulfil. 

"  At  the  same  time  the  comparison  by  means  of  good  portable  barometers 
should  not  be  rejected,  and  the  Permanent  Committee  is  instructed  to 
investigate  the  best  manner  in  which  the  comparison  of  the  standard  barometers 
at  the  several  central  offices  can  be  effected. 

"  The  Congress  considers  it  to  be  the  business  of  each  central  office  to  prepare 
a  standard  thermometer  for  itself  on  scientific  principles,  and  it  recommends  all 
central  offices  to  forward  all  the  Kew  standard  thermometers  which  they  either 
already  possess  or  will  presently  procure,  to  a  gentleman  to  be  indicated  by  the 
Permanent  Committee,  who  shall  be  entrusted  by  it  with  the  careful  comparison 
of  all  these  with  each  other,  and,  if  possible,  also  with  the  Air  Thermometer." 

Reports  from  M.  Wild  on  Standard  Barometers,  and  from  M.  Pernet  on 
Standard  Themometers  are  submitted  to  the  present  Congress, 

Resolution  2(5. 

"  Each  director  is  to  choose  in  his  own  district  a  number  of  stations  for  inter-  International 
national  objects,  and,  for  the  publication  of  observations,  is  to  adopt  a  common  Hc^tion.'*  ^^ 
form  (within  the  limits  laid  down  by  the  hours  of  observations),  which  form  is 
to  be  proposed  by  the  Permanent  Committee  after  inquiry  from  the  directors  of 
the  central  offices." 

This  subject  was  referred  to  MM.  Jelinek  and  Wild  by  the  Permanent 
Committee.  The  schemes  proposed  independently  by  these  gentlemen  were 
discussed  at  the  meeting  at  Utrecht  in  1874,  and  the  resulting  |)lan  was 
embodied  in  the  report  of  that  meeting. 

In  this  form  it  was  submitted  to  the  directors  of  the  Central  Institutes  by 
circular  dated  February  UHh,  187(>. 

It  has  been  very  generally  ajjjjroved,  as  is  evidenced  by  its  adoption  in  most 
European  countries.  Almost  the  only  objection  to  it  which  has  been  raised 
has  been  that  contained  in  the  letter  of  the  Scottish  Meteorological  Society, 
printed  in  the  report  of  the  Permanent  Committee  for  1876,  to  which  com- 
munication the  Committee  replied  in  the  body  of  that  report. 

The  form  is  now  proposed  to  the  Congress  for  final  and  definite  adoption. 

Resolution  29. 

"  1.  The  Congress  holds  the  establishment  of  an  International  Institution  for  The  Intorna- 
the  advancement  of  Meteorology  as  really  useful  and  desirable.  lioual  Institute. 
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"2.  The  Congress  furnishes  the  Permanent  Committee  with  instriictions  to 
investigate  all  the  questions  hearing  on  the  estahUshment  of  this  institution 
and  to  ])ropose  a  detailed  scheme.  The  committee  should  publish  the  result  of 
its  incjuiry  and  proposals  in  the  course  of  the  year  1874,  and  should  disseminate 
them  as  widely  as  ])ossihle,  so  that  they  can  be  taken  into  consideration  by  a 
future  Meteorological  Congress." 

This  subject  has  received  the  most  careful  consideration  of  the  Committee, 
and  the  result  of  its  deliberations  is  contained  in  article  \-  of  the  draft 
programme  for  the  present  Congress. 

Additional  Pkopositions. 

Proposal  made  by  Prof.  Buys  Ballot : — 
The  Interna-  "■  Should  we   not  exjjress  the  hope  that  an  International    Fund    should   be 

tional  Fund.         established,  out  of  which  observatories  on  islands,  and   at  outlying  localities, 
can  be  organised  and  maintained?  " 

This  sul)ject  forms  article  8  of  the  draft  programme,  and  a  report  on  it  has 
been  prepared  by  Dr.  Bruhns. 

Proposals  made  by  Dr.  C.  Jelinek  : — 

R(>norts  on  "The  Congress  should  take  into  consideration  whether  it  would  not  be  well 

existing  systems  to  request  the  heads  of  the  various  systems  of  meteorological   observations  to 

and  records.  furnish  reports  of  as  uniform  a  character  as  is  possible,  on  the  organisation  of 

their  systems  of  observation,  and  especially  of  their  central  institution  (if  there 

be  one),  and  on  the  condition  of  meteorological  investigations  and  publications, 

as  well  as  on  desirable  developments  and  improvements.     These  reports  should 

be  collected  and  printed  in  a  publication  to  be  selected  by  the  Congress. 

"•  The  Congress  should  take  into  consideration  whether  it  would  not  be  well  in 
the  ii.terest  of  I'acilitating  meteorological  investigations  to  request  the  heads  of 
the  various  systems  of  observations  to  state  how  many  long-continued  series  of 
observations,  ])rinted  or  not,  e.xist  in  their  respective  countries.  In  the  case  of 
printed  observations  the  title  of  the  publication  (including  j)ublisher's  nanr.e 
and  the  price)  should  be  given,  and  in  the  case  of  unprinted  ones,  the  mode  in 
which  either  extracts  or  copies  can  be  jirocured.  For  the  most  important 
meteorological  elements  the  mean  values  should  be  given,  with  indication  of 
the  years  from  which  they  have  deduced. 

"The  contents  of  these  communications  should  be  published  by  a  special 
committee  to  be  chosen  by  the  Congress,  and  in  a  manner  to  be  determined 
by  that  committee." 

The  two  pro])osals  relative  to  the  collection  of  information  on  existing 
systems  of  observation  and  on  the  condition  of  the  published  lUeteorological 
records  in  each  country  were  embodied  in  separate  circulars  ])rinted  in  the 
report  for  1874,  and  the  replies  thereto  have  been  printed  in  the  report  for 
1876.  A  suggestion  of  a  similar  nature  to  Dr.  Jelinek's  second  proposal 
forms  article  U  of  the  })resent  programme. 
Simultaneous  ^^  ^^^^  \'ienna  Congress  a  proposal  was  made  by   Brigadier   General  Myer 

observations.         to  the  following  efPect : — 

"  That  it  is  desirable  that,  with  a  view  to  their  exchange,  at  least  one  uniform 
observation  of  such  character  as  to  be  suitable  for  the  ])reparation  of  synoptic 
charts  be  taken  and  recorded  daily  and  simultaneously  at  as  many  stations  as 
practicable  throuj^hout  the  world." 

This  was  really  a  revival  of  a  suggestion  made  more  than  twenty  years  pre- 
viously by  Professor  Buys  Ballot  in  Poggendorff's  Annalen.  It  has,  however, 
been  carried  into  effect,  and  a  large  number  of  stations,  more  especially  in 
Europe,  have  furnished  observations  taken  daily  at  the  ai)pointed  ejioch  of 
time.  'Ihe  history  of  the  development  of  this  system  Vi'ill  i)e  found  in  the 
reports  of  the  Permanent  Committee.  It  was  at  first  contem])lated  by  that 
body  that  the  Fkiropean  simultaneous  observations  should  be  maiie  accessible  to 
meteorologists  by  a  s])ecial  puI)lication,  but  the  extreme  liberality  of  the 
Governnu'nt  of  the  United  States,  in  distiibuting  the  printed  records  of  these 
observations  gratuitously,  has  rendered  the  preparation  of  a  special  European 
publication  unnecessary.  A  re[)ort  on  the  subject  of  simultaneous  observa- 
tions has  been  prepared  by  M.  Buys  Ballot. 
rnpt.HofTmcycr's  At  the  same  time  the  Comuuttee  has  to  rej)ort  to  the  Congress  that  it 
Atlas.  has  from  the  first  strenuously  sup})ortcd  the  undertaking  of  Captain  Hoffmeyer 
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to  pulilisli,  hy  inouiis  of  spe -iiil  subscriptions,  .Synoi)tic  Charts  for  F^uropc  and 
the  North  Atlantic.  These  charts  have  been  issued  for  a  period  of  27  montiis 
from  Septeinl)er  lS7.'i  to  Xoveniher  1875  inclusive,  and  the  Committee  under- 
staJid  that  their  prei)aration  for  a  i)eriod    of   ]'2  months  furtlier  is  secured. 

It  seems  unnecessary  to  enter  into  ])articulars  as  to  the  proceedirifjjs  of  tlie 
Permanent  Committee,  as  these  are  fully  detailed  in  its  three  reports  which  are 
in  tlie  hands  of  tlie  Con^fress. 

The  Committee  has  prepared  IJyelaws  and  a  l'rof(ranime  for  submission 
to  the  present  Congress,  and  it  will  l>e  convenient  to  conclud':  the  present 
report  with  a  notice  of  the  different  reports  which  have  been  proposed  for  the 
Congress.  These  reports  have  reference  to  the  foUowinfr  questions  :  Nos.  li, 
4,  8,  10,  15,  l(i,  17,  IS,  1!),  20,  21,  22,  23,  25,  2G,  27,  28,  2!>,  30,  31,  32,  33,  34, 
35. 

3.  No  person  was  named  for  the  report  on  the  degree  to  which  the  resolu- 

tions of  the  \'ienna  Congress  have  been  carried  out,  and  no  report 
has  been  received. 

4.  M.  Huys  Ballot  has  prepared  a  rei)ort  "  Sur  la  reduction  des  moyennes 

"  des  observations  eu  vraies  moyennes." 

5.  MM.  liruhns  and  Wild  have  prepared  Reports  on  the  International  Fund. 
10.  M.  Wild  has  j)repared  a  report  on  the   Comparison  of  Standard  Instru- 
ments. 

15.  M.  Bruhns  has  prepared  a  Report  on  the  Reduction  of  Barometrical 
Readings  to  .Sea  Level. 

IG.  M.  Fernet  has  prepared  a  report  on  the  determination  of  the  fixed 
j)oints  on  thermometer  scales.  M.  Balfour  Stewart  has  declined,  con- 
sidering that  it  is  premature  to  make  any  positive  statements  on  the 
subject. 

17.  Neither  Mr.  Buchan  nor   M.  Koppen   have  as  yet  prepared  reports  on 

Thermometer  l!).\[)osure,  but  the  Committee  has  received  reports  on  this 
question  from  MSI.  Cantoni,  Ca})ello,  and  Wild. 

18.  M.M.   Ebennayer,  Cantoni,  and    \\  ild  have   prepared    reports   on   Earth 

Temperature.    M.  Everett  regrets  to  be  unable  to  find  time  to  write  a 
report  on  the  subject. 
If).  M.  Violle  has  prejjared  a  report  on  Solar  Radiation. 

20.  M.  Cantoni  has  prei)ared   a  report  on  liygrometrical  Observations.     M. 

Alluard  has  not  furnished  one. 

21.  MM.  Cantoni  and  Ebermayer  have  prej)ared  reports  on  Evaporation. 

22.  M.  Mohn  has  prepared  a  report  on  the  Measurement  of  Rain. 

23.  M.  Hoffmeyer  has   declined  to   prepare   a    re])ort   on    Anemometry,  but 

MM  .Capello  and  Wild  have  prejjared  reports  thereon. 

24.  MM.  Everett,  Denza,  and  Pulmieri  have  ])re])ared  reports  on  Atmospheric 

Electricity,      None   has  as  yet  been  received   from  M.  Cantoni,  and  M. 
Sohncke  has  declined  to  prepare  a  report. 
2G.  M.  Blanford  has  prepared  a  report  on  the  Meteorological  Stations  in  Low 
Latitudes. 

27.  Mr.  Scott  has  prepared  a  rej)ort  on  Meteorological  Telegraphy ;  none 

has  as  yet  been  received  Irom  M.  Neumayer.  MM.  Hann,  Pittei, 
and  Rikatcheff  have  made  certain  proposals  on  the  subject  to  the 
Congress. 

28.  Mr.    .Scott  has  prepared    a  rejjort  on   Maritime   Meteorology,  and     M. 

Neumayer  has  jirepared  one  specially  referring  to  the  history  and  state 
of  Maritime  Meteorolojjy  in  Germany.  MM.  Pittei  and  Rikatcheff  have 
made  some  proposals  on  the  subject. 

29.  M.  Buys  Ballot  has  prepared  a  rei)ort  on  Simultaneous    Observations, 

none  has  as  yet  been  received  from  (Jcneral  Myer. 

30.  M.  Hann  has   prepared   a   report   on  the   Observations  from   Mountain 

Stations  and  Balloon  Ascents. 

The  latter  subject  has  been  brought  under  the  notice  of  Aero- 
nautical Societies  in  accordance  with  instructions  from  the  Permanent 
Committee. 

The  subject  of  the  increase  or  decrease  of  jflaciers,  which  stands  in 
close  connexion  with  Moimtain  Observations,  has  been  discussed,  at 
the  suggestion  of  Dr.  Hann.  It  has  been  submitted  to  the  several 
Alpine  Clubs,  and  replies  from  the  respective  secretaries  are  presented 
herewith. 


4,2 

31.  MM.  Mohn  and  Buys  Ballot  have  prepared   reports  on  M.  Weyprecht's 

])lan  for  the  establishment  of  Arctic  and  Antarctic  Stations. 

Dr.    Xeumayer    has   contributed   a   Memorandum  on  the  Scientific 
Exploration  of  the  Antarctic  Regions. 

32.  M.  Mohn  has  prepared  a  report  on  the  possibility  of  establishing  stations 

in  distant  localities,  and  M.  Parkinson  has  submitted,  through  M.  Wild, 
a  jiroposal  for  a  Meteorological  Organisation  for  the  Pacific,  with  Upolu 
in  the  Samoan  group  as  a  centre. 

33.  M  .  Bruhns  has  prepared  a  report  on  the  choice  of  a  First  Meridian. 

34.  M.  Moftmeyer  has  prepared   a  report  on  the  construction  of    Synoptic 

Charts. 
Dr.  Xeumayer  gives  an  account  of  an  arrangement  between  himself  and 
Capt.  Hoilmeyer  on  a  plan  for  issuing  the  Synoptic  Charts  in  future. 

35.  MM.  Bruhns,  Denza,  and  Lorenz  have  prepared  reports  on  the  development 

of  Meteorology  in  connexion  with  Agriculture  and  Forestry. 
In  connexion   with   this   subject   the    Permanent   Committee  would  direct 
the    speiial  notice   of  the    Congress  to   the  resolutions   of  the    International 
Statistical    Congress   of   Buda-Pesth    1876,  contained   in  the  Report   of  the 
Permanent  Committee  for  1878. 

Pro])osition  of  the  Fourth  Section  of  the  International  Statistical  Congress 
at  Buda-Pesth  in  1876,  relative  to  Agricultural  Meteorology. 

1.  The  Congress  recommends  to  the  Governments  of  all  countries  to  insti- 
tute special  observations  relative  to  Agricultural  Meteorologj-,  to  be  afterwards 
centralized,  discussed,  and  regularly  published  by  the  Governments  or  scientific 
estabHshments. 

2.  The  Congress  requests  the  Governments  to  cause  their  agents  (crop 
reporters)  to  send  to  them  monthly  reports  on  the  state  of  vegetation  of  cereals 
in  their  districts. 

3.  The  Congress  recommends  the  Governments  to  institute  observations 
with  the  object  of  ascertaining  the  influence  on  climate  of  the  destruction  of 
forests  and  of  planting  trees. 

4.  The  Congress  expresses  the  wish  that  observations  relating  to  thunder- 
storms, hail  as  well  as  periodical  phenomena  respecting  the  flora  and  fauna, 
may  be  taken  at  the  greatest  possible  number  of  points  in  each  country,  and 
that  the  results  of  these  observations  be  centralized,  co-ordinated,  and 
published. 

5.  The  Congress  expresses  the  wish  that  a  certain  number  of  meteorological 
observatories  should  establish  international  telegraphic  communications  between 
themselves  in  order  to  transmit  to  each  other  observations,  with  the  view  of  the 
establishment  of  weather  forecasts  for  the  benefit  of  agriculture  and  commerce. 
It  requests  that  these  observations  may  be,  as  far  as  possible,  immediately 
brought  to  the  knowledge  of  the  crop-reporters  and  distributed  among  the 
public,  especially  with  the  object  of  preventing  the  effects  of  frosts,  floods,  &c. 

6.  The  Congress  charges  its  jierrnanent  Committee  with  the  communication 
of  these  proposals  to  the  Meteorological  Congress  which  will  be  held  at  Rome 
in  1877,  and  in  case  of  an  understanding  being  established  between  the 
Permanent  Committees  of  the  two  Congresses,  to  submit  the  definitive  wish  of 
the  Congress  relative  to  agricultural  meteorology  to  the  Governments  of  the 
different  countries. 

Cirrus  obser-  ^  he  Committee  would  also  mention  the  proposal  of  M.  Hildebrandsson  of 

vatioiis.  Upsala,  relating  to   Cirrus    Observations,  a  subject   which  appears  to   it  to 

possess  very  great  importance. 

The  Committee  cannot  conclude  this  Report  without  expressing  its  heartfelt 
grief  at  the  irreparable  losses  which  the  science  has  sustained,  since  the  date 
of  the  Vienna  Congress,  in  the  successive  deaths  of  Jelinek,  Le  Verrier,  Secchi, 
and  even  as  the  Congress  is  assembling  of  W.  Ileinrich  Dove,  the  founder  of 
the  entire  sui)erstmcfure  of  accurate  climatological  knowledge. 

The  Committee,  with  these  words,  replaces  in  the  hands  of  the  Congress  the 
powers  entrusted  to  it  at  Vienna  in  1873. 

Robert  H.  Scott, 

Secretary  to  the  Permanent  Committee. 

Rome,  April  10th,  1879. 
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APPEN])IX  V. 


Extracts  from  ArrENpix  No.  VIII.  to  Report  of  Trkasury 
CoMMiTTKE  ou  Metkorologv,  1877.* 

Information  obtained  from  Replies  to  Questions  contained  in  Circular 
addressed  to  Meteorological  Depautments  in  Foreign  Countries. t 

Question  1. — IIow  many  stations  are  there  in  your  system  i" 

(a)  How  many  of  the  \st  order  f 

(b)  „       „  2nd      „ 
(r)      „       „                 :ird 

Austria. — 259,  (a)  5,  (b)  120,  (c)  7B.     Stations  only  recording  quantity  of 

rain,  5fi. 
Hungary. — 98,  (a)  2  including  the  Central  Office,  (&)  84  (bar.,  pschr.,  rain- 

gaufje,  &c.),  (c)  12,  (thermcm.  and  rain-gauge). 
Baden.— 1(5,  (a)  0,  {0)  12,  (c)  4. 
Bavaria. — 8  oihcial  and  several  private  stations, 
(fl)  1  at  Munich  Observatory. 
(i)  7,  {c)  none. 
Belgium. — No  reply. 
Denmark.— 1/7,  (a)  1,  (b)  \G,  (c)  160. 
Fra.n'ce. — No  reply. 
Hamburg. — At  present,  11,  projected,  31.     At  present  («)  6,  (6)  4,  (c)   1. 

Projected  («)  9,  (b)  0,  (c)  4  and  18.+ 
Holland.— 10,  (a)  2,  {b)  3,  (c)  5,  and  30  of  the  4th  order. 
Italy.— 82,  (a)  8,  [b)  20,  (e)  54. 
Portugal.— 16,  (a)  0,  (b)  11,  (c)  5. 
Prussia. —  No  reply. 
Russia. — 129  at  work,  (a)  8,  (6)  101,  (c)  20,  beside  the  250  rain  and  weather 

stations  of  the  Geographical  Society. 
Saxony.— 28,  (a)  1,  (b)  20,  (c)  7. 
Sweden. — 29,  (a)  1  (Upsala  independent  of  Central  Institute)   (6)  23,  (c) 

none  under  Central  Institute. 
Norway. — 50,  (a)  0,  (6)  32,  (c)  18  and  130  for  thunderstorms  alone. 
Switzerland. — 68.     The  number,  however,  varies  somewhat  from  year  to 

year  I  averages  about  70)  (a)  3,  (Geneva,  St.  Bernard,  Berne)  {b)  45, 

variable  (c)  20,  variable. 
United  States.— 102.     88  stations  make  full  telegraphic  reports ;   11  make 

full  observations  and  report  by  mail;  3  are  printing  stations   at  which 

meteorological  observations  are  not  made.     There  are  besides,  20  river 

stations  under  the  direction  of  the  Signal  Office. 
Total  of  daily  reports  filed  at  the  Office  of  the  Chief  Signal  Officer  now 
numbers  as  follows : 

Daily  service  simultaneous  reports  -  -  -  -     lOI) 

International  daily  simultaneous  reports     -  -  .     -JM 

Reports  of  voluntary  oljservers        ^  -  -  .     ;^;),3 

Reports  of  medical  corps  of  the  Army         -  -  -     102 

„  „  „  Navy         -  -  .         5 

Grand  total  of  daily  reports   received   regularly  for  di'i- 
cussion    -------     S77 

(Annual  Report  for  1865,  p.  93.) 
Can.\da. — 107  stations  at  present.     Volunteer  observers  are  added  from  time  to 
time,  while  others  drop  off.     Such  of  the  drum  agents  as  are  also  regular 

*  Rrport  of  tlic  Treasury  Cmnmitteo  appointed  to  inquire  into  tlio  fonditions  and  mode  of 
admiiii>-tnitii>ii  of  the  iinnu.il  (fnint  in  iiiil  of  MctooroloKical  Observations.  Pn-scntcd  to  both 
Houses  of  Pjirlianiciit  l)y  conininnd  of  Her  Jliijesty. 

t  The  iiifonnatiiiu  has  refcrcno'  to  tlio  year  1S76.  The  statistics  as  reirards  Eni^land  are 
contained  in  tile  b  )dy  of  the  Report,  and  tlicrefore  do  not  Ihid  a  piaw  in  an  .Vppeiiilix  to  tliat 
Report.  .Vs  rcnards  tlie  I'nited  States,  no  reply  to  the  eirenlar  wa-s  reeeived  from  Washinitton. 
and  the  answers  to  tlie  several  que^-tions  have  been  eoini)iled  from  the  published  Reports  of 
the  Chief  Signal  Ollice. 

t  These  last  18  will  only  record  wind  regularly  and  barometrical  alterations  during  storms. 
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observers  are  included  in  the  number  107  ;  but  there  are  also  13  drum 
agents  whose  reports  relate  only  to  storms  and  storm  warnings,  (a)  The 
Toronto  observatory  is  in  strictness  the  only  station  of  the  first  order,  but 
there  are  10  stations  which  may  be  regiU-ded  as, partiallt/  of  the  first  order. 
They  hold  a  rank  higher  than  those  of  ..tiie  second  order,  as  observa- 
tions of  some  of  the  elements  arc  taken  night  and  day  at  equal 
intervals  of  three  hours  or  at  equal  intervals  of  two  hours.  Seven  of 
these  stations  are  furnished  with  anemographs,  (b)  3S,  exclusive  of 
the  two  stations  which  are  partially  of  the  first  order.  Two  of  these 
have  anemographs,     (c)  58. 


(«) 

(b) 

(c) 

Extra. 

Total. 

5 

120 

78 

5(5 

259 

2 

84 

12 

— 

98 

— 

12 

4 

— 

16 

1 

7 

— 

— 

18 

Austria         ... 

Ht'NG.\RY  -  .  - 

Badkn  ... 

Bavakta  ... 

Belgium.     No  reply. 

Denmark       -  -  -  1  1(]  IGO  —  177 

France.     No  reply. 

„  fat  present  -  6  4  1  —  II 

Hambuug  |j,rojected  .  j)  _  4  18  31 

Holland        ...  2  3  5  30  40 

Italy  ...  8  20  54  —  82 

Portugal      ...  —  11  5  —  16 

Prussia.     No  reply. 

Russia  -  -  -  8  101  20  —  *129 

Saxony  ...  1  20  7  —  28 

Sweden  ...  1  28  -  —  29 

Norway  ...  —  32  18  130  180 

Switzerland  .  -  3  45  20  —  68 

United  States        -  -  88  11  3  20  122 

Canada  -  -  -  11  58  58  —  107 

Question  2, — Are  these  stations  at  which  no  self-recording  instruments  are  used, 
but  only  eye  observations  made  ? 
(fl)  If  so,  to  what  purposes  are  the  latter  put  F 
Austria. — At  the  five  stations  of  the  first  order  registering  instruments  are 
used.     Eye  observations  are  verified,   sometimes  reduced,  and  always 
kept   for   reference   at   the    Central    Meteorological    Institute.       The 
monthly  and  yearly  results,  to  be  used  for  cliniatological  investigations, 
are  published  for  all  stations  in  the  Jahrbuch  der  Central  /Install. 
Hungary. — At  all  stations  eye  observations  are  made ;  self-recording  appa- 
ratus exists  only  at  the  Central  Station  of  Buda-Pesth  and  at  Agram; 
in  Agram  and  Buda-Pesth  barometer,  thermometer,  Rol)inson's  anemo- 
meter.    Besides  these  are  self-recording  anemometers  in  Zeugg  and 
Carlstadt  ( Croatia), 
(fl)  Cistern  barometer,  psychrometer,  rain-gauge,  and  eventually  a  wind 
vane. 
Baden. — No  self-recording  instruments. 
Bavaria. — At  the  station  of  the  1st  order  some  self-recording  instruments 

are  to  be  found. 
Belgium. —  No  reply. 

Denmark. — The  institute  possesses  no  self-recording  instruments. 
France. — No  reply. 

Hamuuhg. — At  six  stations,  including  Hamburg,  self-recording  anemometers 
are  already  j)laced,  in  three  others  tbese  will  be  erected  ;  a  barograph  is 
now  acting  in  Ilambin-g  ;  of  the  otber  stations  at  least  three,  possibly 
even  seven,  will  receive  harograjjhs. 
Holland. — At  four  stations  there  are  self-recording  instruments,  (a)  The 
eye  observations  are  published  as  well  as  the  others. 

*  In  addition  to  the  250  rnin  and  wcalbcr  stations  of  the  Geographical  Society. 
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Italy. — The  stations  of  the  first  order  are  provided  with  registering^  instru- 
ments for  the  lar/rcr  part  of  meteoric  phenomena.  Those  of  the  second 
order  are  also  provided  with  them,  hut  only  for  some  of  tiie  {jhenomena. 
The  otiiers  rej^ister  oidy  the  direct  or  eye  ohservations. 

Portugal.  —  Ves.  (a)  I'he  ohservations  of  the  continental  stations  and  from 
Funchal  are  published  in  the  daily  report  of  the  (Jovernment  Journal, 
and  in  other  ne\vspaj)ers.  ihe  observations  of  all  the  stations  are  pub- 
lished in  tl\e  "  Annaes  do  01>servatorio  do  Infante  D.  Luiz."  Those 
of  the  three  international  stations  are  published  in  schedules  as  adopted 
by  the  Congress  of  Vienna. 

Prussia. — No  reply. 

Russia. — The  stations  of  the  1st  order  have  partly  self-recording  instruments  ; 
all  stations  of  the  L'nd  order  make  only  eye  observations,  which  are  pub- 
lished in  extenso  in  the  annals  of  the  Central  Observatory. 

Saxony. — Only  at  stations  of  the   1st  order  are  self-recorded  observations 
made  j  at  all  others  only  eye  observations. 
(a)  For  climatology. 

Sweden. —  Yes,  with  the  exception  of  Upsala. 

Norway. — Yes . 

(a)  Printed  in  Jahrbuch. 

Switzerland. —  Self-recording  instruments,  the  data  of  which  are  published, 
e.xist  only  at  Bern.  At  St.  Bernard,  and  at  Geneva,  direct  observations 
are  made  from  (i  a.m.  to  10  p.m.  at  intervals  of  two  hours. 

United  States. —  No  self-recording  instruments  yet  used. 

Canada. — No  self-recording  instruments,  e.xcejjting  anemographs,  are  in  use 
out  of  Toronto.  12  stations  report  to  Toronto  three  times  daily  by 
telegraj)h  for  purposes  of  prognostication.  These,  as  well  as  those  of 
the  (partial)  first  order,  and  those  of  the  second  order,  report  weekly  by 
mail ;  while  stations  of  the  third  order  rejjort  by  mail  monthly,  (a) 
The  reports  received  by  mail,  after  examination  and  intercomjjarison, 
are  arranged  in  forms  suited  for  the  discussion  of  various  scientific 
questions.  The  reports  are  also  emj)loyed  for  tracing  out  the  results  of 
former  prognostications. 

Question  3. —  JVhat  means  are  taken  to  ensure  correctness  at  all  the  stations  f 

Austria. — Correctness  is  ensured   principally   by    comparing   the  results  of 

observations  made  in   two  or  more   stations  situated  in  the  vicinity  of 

each  other. 
Hungary. —  By  the  distribution  of  similar  verified  instruments  and  the  use 

of  the   tables    of     reduction    calculated   by  the  Central   Office.      The 

instruction  is  quite  analogous  to  that  of  the  Austrian  Organisation. 
Baden. — Yearly  tours  of  inspections. 
Bavaria.— The  stations  are  irom  time  to  time  inspected  and  the  instruments 

tested. 
Belgium. — No  reply. 

Denmark. — Annual  inspections;  frequent  testing  of  instruments  by  the 
,  observers ;    monthly   discussions    of   the    results    of   the   observations 

with  the  aid  of  synoptical  charts  constructed  for  i)ressure,  temperature, 

rain. 
France. — No  reply. 
Hamburg. — Regular  yearly  and  also  occasional  inspections,  further  control 

through  the  daily  telegrams  and  the  monthly  tables. 
Holland. — Continual  comparison  every  month.     As  soon  as  a  station  records 

an  improbable  observation  I  inquire   after  that.     Moreover,  I  have  two 

different  barometers  at  each  place,  observed  by  two  different  persons. 
Italy. — For  the  stations  of  the  first   and  second   order  the  instruments  are 

compared  and  ins|)ections  are  n'.ade. 
Portugal. — Instruments  of  the  same  model  all  compared  with  the  standards 

of    this   observatory,    where    the    observers    must   have    one    month's 

practice. 
Prussia.— No  reply. 
Russia. — The  instruments  are  verified  at  the   Central  Observatorj'  and  the 

stations  inspected  from  time  to  time. 
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Saxony. — The  instruments  are  in  the  first  place  all  verified  individually,  and 
by  the  comparison  of  the  results  of  the  stations  one  with  another  a 
proof  is  obtained  of  the  correctness  of  the  observations. 

Sweden. — Examination  of  the  journals  sent  in,  and  tours  of  inspection. 

Norway. — Inspection.     Construction  of  curves  and  charts. 

Switzerland. — Comparative  critical  examination  of  the  tables  leads  to  the 
instant  discoveiy  of  large  and  constant  errors.  Correspondence  and 
inspections. 

United  States. — Frequent  inspection,  and  also  examination  of  returns  at 
Central  Ofiice.     (See  answer  to  question  9.) 

"The  course  at  the  school  of  instruction  and  ])ractice  at  Fort 
"  Whipple  is  intended  to  furnish  a  force  of  selected  enlisted  men  at 
•'  once  disciplined  as  soldiers,  and  fitted  by  special  instruction  for  the 
"  different  special  duties  of  the  Signal-Service.  There  have  been 
"  instructed  during  the  year  80  men  as  assistant  observers,  and  42  for 
"  promotion  to  the  grade  of  Serjeant.     (Report  for  1875,  p.  3.) 

"  Special  instructions  are  given  in  the  use  of  the  system  of  Weather 
"  Reports  adopted  by  this  Office,  and  in  the  care  and  management  of 
"  stations. 

*'  The  number  of  Naval  officers  fully  instructed  during  the  year  has 
"  been  12;  of  the  Army,  3.  In  addition  to  this,  2  officers  were 
"  instructed  in  Meteorology  alone,  having  previously  completed  the 
"  other  part  of  the  course."     (Report  for  1871.) 

Canada. — Correctness  in  observations  is  sought  by  supplying  printed  and 
\mtten  directions,  by  oral  instructions  through  visitors,  and  by  notifying 
observers  by  letter  whenever  errors  in  their  reports  are  detected. 

Question  A.— How  often  and  at  what  hours  are  observations  made? 

Austria. — The  observations  (with  exception  of  the  mere  rain  stations)  are 
taken  three  times  in  the  day.  It  was  impossible  to  induce  all  observers 
to  choose  the  same  hours.  Of  the  above  cited  number  of  203  observers 
there  observed  at  7,  2,  and  9,  13-1  or  66  %  at  6,  2,  and  10,  14  or  7  7^ 
at  7,  2,  and  10,  14  or  7  °/o'  ^^  other  combinations  41  or  20  % 

Hungary. — Three  times  daily  ;  the  combination  of  hours  is  various  : — 

7  a.m.  2  p.m.  9  a.m. 
6    „               2    „             10    „ 

8  „  1     M  8    „ 
Baden. — Three  times  a  day,  at  7,  at  2,  at  9. 

Bavaria. — At  stations  of  the  2nd  order  twice  a  day;  in  winter  at  9  am.  and 

4  p.m.,  in  summer  at  7  a.m.  and  at  6  p.m. 
Belgium. — No  reply. 

Denmark. — Ordinarily  three  times  a  day  (8  a.m.  2  and  9  p.m.) 
France. — No  reply. 
Hamburg. — 8,  2,  4.  and  8  o'clock,  of  which  4   o'clock  is  only  arranged  for 

telegrams  and  is  not  included  in  the  annual  publications. 
Holland. — At  every  place  three  times  a  day  at  8  and  2,  and  besides  at  8  or 

10  p.m. 
Italy. — The  stations  o£  the  first  order  observe  at  6  and  9  a.m.,  at  noon,  at 

3,  6,  and  9  p.m.     Those  of  the  second  order  observe  at  9  a.m.,  3  and  9 

p.m.,  and  make  also  simultaneous  observations  with  Washington,  like 

those  of  the  first  order.     The  others  observe  only  at  9  a.m.  and  at  3  and 

9  p.m. 
Portugal. — Four  stations  at  9  a.m.,  0  and  3  and  9  p.m.     Six  stations  at 

9  a.m.,  0,  and  3  p.m.     One  station  9  a.m.  and  3  p.m.     Five  stations 

only  at  9  a  m.      The   International   stations    (Campo  Maior,   Angra, 

Funchal)  make  further  one  observation  at  7-35.     Washington  time. 
Prussia. — No  reply. 
Russia. — Three  times  a  day  at  7  a.m.,  I  and  9  p.m.  in  stations  of  the  2nd 

order. 
Saxony. — Daily  at  stations  of  the  2nd  order,  three  times  at  6,  2,  and  10 

o'clock. 
Sweden.— Three  times  a  day  at  8  a.m.,  2  p.m.  and  9  p.m. 
Norway. — Three  times;  8  a.m.,  2  p.m.,  and  8  p.m. 
Switzerland. — Three  times.      Observations  are  made  at   7   a.m.,   1   and 

9  p.m. 
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United  States. — The  total  nuinbcr  of  stations  from  wliicli  telegrajjhic 
reports  of  meteoric  changes  are  received  triduily,  in  rcf^'ular  series,  is 
101.  (Rejiort  for  1875,  p.  8S.)  The  hours  of  observation  are  7  a.m., 
2  |).m.,  and  y  p.m.,  local  time  of  the  stations.  (Report  for  1874  nn 
88,  89.)  ^  ^ 

Canada. —  At  telegraph  stations  observations  are  made  sjmchronously  at  7.25 
a.m.,  4.25  p.m..  and  10.50  p.m.  (Toronto  time),  and  at  some  of  these 
stations  additional  observations  are  made  at  7  a.m.,  2  p.m.,  and  9  p.m. 
local  time. 

At  some  of  the  partial  stations  of  1st  order,  observations  are  at  every 
even  hour,  and  some  at  every  third  hour,  ending  in  each  case  with  raid- 
night  ;  while  at  others  where  the  three  telegraph  hours  are  used,  six 
additional  observations  are  taken,  so  as  to  form  eight  equidistant  times 
from  1.25  a.m.  to  10.25  p.m. 

For  other  stations  the  hours  preferred  and  most  frequently  used 
are  7  a.m.,  2  p  m.,  and  9  p.m.;  but  sometimes  it  is  necessary  to 
employ  7  a.m.,  1  p.m.,  and  9  p.m.  and  in  a  few  cases,  other  com- 
binations. 

Question  5. — How  are  the  observations  recorded  F     Who  supplies  the  schedules.? 
Austria. — The  observations  are  recorded  in  monthly  forms  or  schedules,  and 

these  are  sent  by  mail  to  the  Central  Institute. 
Hungary. — The  results  in  the  year  books.     Daily  observations  only  from  the 

two  stations,  Buda-Pesth  and  Fiume,  in  monthly  tables.     The  schedules 

are  supplied  by  the  Central  Office. 
Baden. — In  our  large  monthly  form  (that  invented  by  Dove.)     The  Central 

Station  at  Carlsruhe. 
Bavaria. — In  tables  drawn  up  for  that  purpose. 
Belgium. — No  reply. 
Denmark. — The  Institute  furnishes  lists  to  the  observers,  wlio  return  them 

with  ol)servations  each  month. 
France. — No  reply. 

Hamburg. — Day-books  for  the  first  entry  of  the  observations  at  the  instru- 
ment, and  monthly  tables  are  fiu-nished  by  the  Observatory,  a  sample 

of  R'hich  is  enclosed. 
Holland. — The  Central  Office  has  given  the  model  of  the  schedules. 
Italy. — In  the  schedules   distributed   by  the   Ministry   of  Commerce  and 

Agriculture  only  the  observations  of  9  a.m.,  li  and  9  p.m.,  and  the 

simultaneous  observations  are  registered. 
Portugal. — One  schedule  per  month  for  every  hour  of  observation  furnished 

by  this  Observatory, 
Prussia. — No  reply. 
Russia. — Instructions  and  schedules  for  observation  supplied  gratis  to  all 

observers  by  the  Central  Observatory. 
Saxony. — On  tables,  the  headings  of  which  are  lithographed.     The  schedules 

are  supplied  by  the  Central  Station. 
Sweden. — In  printed  forms.     The  Central  Institute. 
Norway. — In  schedules,  supplied  by  the  Meteorological  Institute. 
Switzerland. — The  observations  are  recorded  in  monthly  tables,  which  are 

furnished  by  the  Central  Institute. 
United  States. — Schedules  supplied  from  Central  Office. 
Canada. — The  schedules  ai*e  supplied  from  the  Central  Office,  Toronto. 

Question  5a. — If  supplied  from  the  Central  Office  is  their  cost  defrayed  from  its 
own  funds  f 

Austria. — The  cost  of  printing  these  forms  is  defrayed  by  the  Central 
Institute  out  of  its  general  fund. 

Hungary. — Funds  for  this  purpose  arc  not  supplied.  The  schedules  are 
defrayed  out  of  the  budget  of  the  Central  Office,  under  the  title  of 
"  Chancery  expenses,"  covering  the  cost  of  printing. 

Baden. — All  meteorological  expenses  are  defrayed  by  the  Minister  of  Com- 
merce. 
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Bavaria. — The  expense  is  defrayed  at  the  official  stations  Ijy  the  Govern- 
ment. 

Belgium. — No  rei)ly. 

Denmark. — The  Institute  pays  for  the  lists. 

France. — No  reply. 

Hamburg. — Out  of  the  funds  of  the  Marine  Observatory. 

HoLLANij. — They  are  supplied  partly  at  the  cost  of  the  observers,  who  have 
some  liberty  in  the  form. 

Italy. — The  schedules  are  given  gratis  by  the  Ministry  of  Agriculture  and 
Commerce, 

Portugal. — Yes. 

Prussia. — No  reply. 

Russia.— The  Central  Observatory. 

Saxony. — Yes,  they  are  paid  out  of  the  funds  of  the  Central  Station. 

Sweden. — Yes. 

Norway. — Yes. 

Switzerland. — The  cost  is  defrayed  from  the  credit  allowed  by  the  Govern- 
ment. 

United  States. — Expense  paid  by  the  State. 

Canada. — Their  cost  is  defrayed  by  the  Central  Office. 

Question  6. — Are  the  observers  paid  F  and  if  so,  at  what  rate  ? 

Austria. — The  observers  are  voluntary  and  not  paid.  There  are  some  few 
observers  at  stations  on  mountains  (persons  employed  at  mining 
works)  who  receive  a  very  small  allowance  of  about  '61.  Vis.  a  year. 

Hungary. — No  ;  participation  is  voluntary;  only  at  certain  military  hospitals 
and  at  the  im])erial  stud  farms  there  are  official  observers.  As  remu- 
neration 100/.  a  year  is  allowed,  which  is  divided  between  20  observers. 

Baden. — Certain  observers  are  voluntary,  but  the  majority  are  paid.  Those 
who  observe  all  the  Meteorological  Elements  and  carry  out  the  subsidiary 
calculations  are  paid  18Z.  a  piece.     Those  who  only  observe  13/.  8s. 

Bavaria. — At  the  Official  Stations  each  observer  receives  12/.  10s.  a  year. 

Belgium. — No  reply. 

Denmark. — Observers  of  the  second  order  are  paid  at  the  rate  of  //■  per 
annum. 

Hamburg. — At  various  rates  :  the  normal  payment  is  about  15  guineas.  The 
three  head  agents  of  the  Marine  Observatory,  who  are  also  otherwise 
employed,  receive  140/. 

Holland. — The  observers  are  not  paid  by  the  Central  Office.  Only  a  small 
present  is  given  to  some  of  them. 

Italy. — The  greater  part  of  the  meteorological  observatories  being  of  private 
foundation,  the  State  incurs  no  expense  for  them.  It  only  gives  instru- 
ments sometimes,  by  way  of  encouragement,  gratuitously.  The 
stations  of  the  first  order  and  some  annexed  to  the  astronomical 
observatories  or  to  the  universities,  are  completely  at  the  charge  of  the 
Ministry  of  Public  Instruction. 

Portugal. — Directors,  gratis  ;  observers,  2/.  per  mouth. 

Prussia. — No  reply. 

Russia. — The  observers  in  stations  of  the  first  order  are  paid  from  34/.  to 
115/.  a  year.  In  the  ports  the  observing  marine  officers  receive  from 
42/.  to  75/.  a  year.  The  observers  in  stations  of  the  second  order  are, 
only  in  exceptional  cases,  paid  from  14/.  to  21/.  a  year. 

Saxony. — Yes;  an  observer  of  the  second  order  of  station  receives  10/.  10s.; 
one  of  the  third  order  'Ms.  to  61. 

Sweden. — Yes,  11/.  5s. 

Norway. — 19  observers  are  paid  S/.  a  year. 

Switzerland. — Certain  (about  10)  needy  observers  are  paid;  such,  when 
t)\ey  reduce  the  observations  themselves,  receive  about  4/.;  the  rest, 
who  only  send  in  original  observations,  about  21. 

United  States. — The  observers  are  non-commissioned  officers  and  privates 
speciallv  enlisted  and  instructed  fur  the  signal  service.     The  remunera- 
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(ion  for  tlieir  meteorologiciil  and  otliL'i-  services,  paid  out  of  the       in 
auoronriated  to  the  army  is  as  follows  : 

£ 

150  sergeants  -  -  -     <J,12()* 

;«)  corporals  -  -  -     l.OSd* 

1?70  privates  -  -  -     8,4l'4* 

Canada. — Payments  to  observers  to  cover  allowances  to  assistants   are  as 

follows  : — 

At  two  stations,   partially  of  1st  order  (Artillery  stations)   service 
gratuitous. 

At  eight  stations  partially  of  1st  order,  from  GO/,  to  140/. 
At  12  telegraph  stations  from  (iO/.  to  86/. 

These  include  some  also  i)aid  as  belonging  to  the  former  class. 
At  four  Reserve  Telegraph  stations  from  24/.  to  (10/.     Drum  agents, 
not  included  in  former  classes,  are  usually  paid  1/.  per  month. 
At  remaining  stations  the  observers  are  not  paid. 

Question  7- — fl  lio  appoints  the  observers  f 

Austria. — (Generally  persons  disposed  to  make  Meteorological  Observations 
ajiply  to  the  Central  Institute,  and  it  is  there  decided  whether  the  offer 
has  to  be  accepted  or  not,  considering  the  situation  of  the  already 
existing  stations. 

Hungary. — As  they  observe  voluntarily  no  one  appoints  them. 

Baden. — 'Ihe  Director  of  the  central  station  apjjoints  the  observers  with 
special  regard  to  Local  experience. 

Bavaria. — The  head  of  the  central  station  in  connection  with  the  department 
of  Finance. 

Belgium. — No  reply. 

Denmark. — The  ln.stitute  pays  the  observers. 

France. — Xo  reply. 

Hamburg. — The  Chief  of  the  Admiralty. 

Holland. — At  some  i)laces  the  observers  are  appointed  and  changed  by  the 
higher  schools,  at  others  by  the  Waterstaat.  &c. 

Italy. — See  answer  to  Question  G. 

Portugal. — The  Government. 

Prussia. — No  rejily. 

Russia. — No  rejjly. 

Saxony. — The  Superintendent  of  the  Central  Station. 

Sweden. — The  Meteorological  Central  Institute. 

N'orway. — The  Institute. 

Switzerland. — The  Meteorological  Commission  of  the  Swiss  Society  for 
Natural  Science.     (Naturforsrher  Gcsellschaft.) 

United  States. — (.'hicf  Signal  Ofticer  appoints  those  who  are  at  the  .stations 
established  and  supported  by  the  State. 

Can.\d.\. — The  observers,  in  nearly  every  case,  are  selected  by  the  superin- 
tendent, subject  to  the  approval  of  the  Marine  Department. 

Question  8. —  Can  they  he  chunged  ? 

Austria. — They  change  rather  too  often,  because  after  a  certain  lapse  of  time 
the  work  of  taking  three  daily  observations  becomes  tiresome  to  the 
greater  part  of  the  observers.  In  some,  but  rare,  cases  observers  arc 
dismissed  by  the  Central  Institute  if  the  observations  sent  in  show 
signs  of  neglect  or  falsification  of  the  registers  by  putting  in  interpolated 
instead  of  observed  readings. 

Hungary. — They  cannot  be  changed  ;  that  is  to  say,  not  officially  from  one 
station  to  another. 

Baden. — Yes. 

Bavaria. — Yes,  if  necessary. 

Belgiu.m. — No  reply. 

Denmark. — The  Director  alone  is  independent. 

France. — No  reply. 


•  Calouliited  :it  5  dollars  to  the  £. 
M  9j8. 
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Hamburg. — Yes. 

Holland. — At  some  places  the  obsen'ers  are  appointed  and  changed  by  the 

higher  schools,  at  others  by  the  Waterstaat,  &c. 
Italy. — See  answer  to  Question  G. 
Portugal. — Yes. 
Prussia. — No  reply. 
Russia. — All  paid  observers  can  be  changed  at  the  direction  of  the  central 

observatory. 
Saxony. — Yes,  whenever  the  observer  proves  not  to  be  trustworthy. 
Sweden. — Yes. 
Norway. — Yes. 
Switzerland. — Yes,  but  if  they  have  observed  faithfully  for  3  years,  then 

the  instruments  become  their  property. 
United  States. — Observers  at  the  State  Station  can  be  changed  by  the 

Chief  Signal  Officer. 
Canada. — Observers  can  be  dismissed,  but  it  is  not  always  practicable  to 

chanc/e   an    observer,   on    account   of   the   impossibility    sometimes   of 

finding  another  resident  suitable  for  the  duty.     This  trouble  will  be 

removed   when  the  proposed   staff  of  disposable  observers  has  been 

organised. 

Question  9. — How  often  are  the  stations  inspected  ? 

Austria. — The  great  drawback  of  our  organisation  has  been  that  till  the 
present  time  inspections  could  have  been  carried  out  very  rarely.  The 
reasons  for  it  were  insufficiency  of  the  staff  at  the  Central  Institute 
and  want  of  funds  destined  for  the  expenses  connected  with  the 
inspections. 

Hungary. — Every  year  a  fixed  No.  of  stations,  15-20  are  inspected,  the 
instruments  compared,  and  their  condition  investigated. 

Baden. — Once  a  year. 

Bavaria. — About  every  2  years  on  an  average. 

Belgium. — No  reply. 

Denmark. — The  Stations  of  the  1st  and  2nd  order  annually;  the  others 
successively. 

France. — No  reply. 

Hamburg. — Every  year. 

Holland. — As  often  as  it  appears  to  me  necessary  from  the  records. 

Italy. — It  has  been  settled  that  the  stations  of  the  two  first  classes  shall  be 
inspected  every  two  years. 

Portugal. — They  must  be  inspected  once  every  three  years. 

Prussia. — No  reply. 

Russia. — Irregularly;  partly  according  to  existing  requirements,  partly  by 
employing  what  opportunities  offer. 

Saxony. — Every  year. 

Sweden. — At  present  about  every  three  years  and  oftener  if  necessary. 

Norway. — Some  every  year,  at  least  every  fourth  year  (in  the  North  of 
Norway). 

Switzerland. — Every  two  or  three  years. 

United  States. — The  constant  and  exact  work  required  at  the  numerous 
stations  now  connected  with  this  Office,  renders  it  necessary  that  each 
station  should  be  frequently  and  minutely  inspected,  the  books  and 
papers  examined,  and  the  instruments  compared  with  standard  instru- 
ments. Each  station  ought  to  be  inspected  at  least  once  in  each  period 
of  six  months. 

Eighty-one  stations  have  been  inspected  during  the  fiscal  year ;  10  of 
these,  upon  the  lakes,  were  inspected  twice.  Paper  8  shows  the  date  of 
each  insjjection,  and  the  names  of  the  stations  inspected.  (Report  for 
1H75,  p.  io;3.) 
Canada.— While  the  importance  of  frequent  visitation  is  fully  recognised  {see 
Fourth  Annual  Report  of  Superintendent  of  Canadian  Meteorological 
Office),  and  it  is  ju-oposed,  when  practicable,  that  all  stations  should  be 
visited  at  least  once  in  each  year,  the  magnitude  of  the  territory  con- 
cerned, extending  from  Newfoundland  to  Vancouver,  and  northwards 
beyond  the  Arctic  circle,  and  the  insufficiency  of  the  present  staff,  have 
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hitherto  made  ])ro])er  visitation  ini])racticablc.  'I'he  more  important 
stations  luive  not  been  visited,  on  an  average,  more  tliun  once  each 
year,  while  many  have  never  yet  been  visited. 

Question  1 0. — By  what  persons  and  at  whose  expense  Pj 

Austria. — It  is  the  Superintendent  (Director)  of  the  Central  Institute  who 
has  to  decide  whether  he  himself  or  other  persons  of  the  staff  have  to 
inspect  a  given  group  of  stations.  The  costs  are  defrayed  out  of 
the  general  funds.  ("Dotation"  annually  granted  to  the  Central 
Institute.) 

Hungary. — Usually  by  the  Director  and  generally  in  connexion  with  mag- 
netic determinations  of  locality.  In  Buda-i'esth  a  yearly  sum  of  60/, 
for  general  expenses. 

Baden. — By  the  Director  of  the  Central  Station  or  a  Deputy. 

Bavaria. — liy  the  Head  of  the  Central  Station,  or  by  his  assistants  at  the 
Expense  of  the  Government. 

Belgium. — No  reply. 

Den.mauk. — By  the  Director  or  by  an  assistant.  The  Institute  pays  for  the 
journeys. 

France. — No  reply. 

Ha.mburg. — At  the  expense  of  the  observatory  by  one  of  its  officers. 

Holland. — At  the  expense  of  the  Central  Office  by  the  Director  of  the 
observations. 

It.\ly. — At  present  no  certain  information  can  be  given  on  this  point. 

Portugal. — By  tlie  observers  of  this  observatory  and  from  its  funds. 

Prussia. — No  reply. 

Russia. — By  officials  of  the  Central  Institute,  occasionally  also  by  scientific 
travellers,  at  the  expense  of  the  Central  Institute  or  of  special  Govern- 
ment allowances. 

Saxony. — By  the  Superintendent  out  of  the  funds. 

Sweden. — One  of  the  officers  at  the  expense  of  the  Central  Institute. 

Norway. — The  Dii-ector  or  the  first  assistant  at  the  expense  of  the  Institute, 

Switzerland. — By  members  of  the  Meteorological  Commission,  or  by  the 
head  of  the  ]\Ieteorological  Office  at  the  cost  of  the  nation. 

United  States. — Lieutenants  Grugan,  Greely,  and  Gibbon  have  been  em- 
ployed upon  this  duty;  the  former  throughout  the  entire  year;  Greclj% 
until  transferred  to  other  duty;  Gibbon,  until  his  relief  from  signal 
duty.     (Report  for  1875,  j).  l(»;i) 

Canada. — The  stations  are  visited  by  the  superintendent  or  by  one  of  his 
assistants,  and  at  the  cost  of  the  Central  Office. 

Question  11. —  Who  supplies  instrmnents  ? 

Austria. — "With  regard  to  the  limited  funds  granted  to  the  Central  Institute, 
it  is  endeavoured  to  have  the  instruments  ])rovided  at  the  cost  of  the 
observers.  This  is  especially  the  case  if  the  observations  are  to  be  made 
at  a  public  school  or  institution,  or  by  persons  known  to  be  in  wealthy 
circumstances.  In  the  greater  part  of  cases,  however,  if  the  observers 
are  poor  or  not  willing  to  buy  the  instruments  themselves,  these  are  lent 
to  the  observers  by  the  Central  Institute. 

Hungary. — The  Central  Office.  Out  of  the  budget  a  sum  of  200/.  is  set 
aside  yearly  for  this  y)urpose. 

Baden. — The  Central  Station  at  the  expense  of  the  Ministry  of  Commerce. 
The  voluntary  observers  have  supplied  a  great  many  instruments  at 
their  own  expense. 

Bavaria. — On  the  recommendation  of  the  superintendent  of  the  Central 
Station  through  the  Department  of  Finance. 

Belgium. — No  rei)ly. 

Den.mauk. — Ordinarily  the  Institute.  A  considerable  number  of  the  stations 
of  the  third  order  have  been  organised  l)y  jirivate  jjersons  who  have 
paid  for  the  instruments  delivered  by  the  Institute. 

France. — No  reply. 

Hamburg. — The  Marine  Observatory. 

Holland. — If  I  can  obtain  the  instruments  from  others,  I  am  very  glad;  if 
not,  I  sui)ply  them  myself. 
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Italy. — See  answer  to  Question 

Portugal. — This  observatoiy. 

PuL'ssiA. — No  reply. 

Russia, — Partly  the  Central  Institute,  partly  the  Marine,  partly  societies  and 
private  persons. 

Saxony. — The  Central  Institute. 

Sweden. — The  Central  Institute. 

Norway. — The  Institute.  A  few  barometers  are  supplied  by  the  telegraph 
director,  viz.,  for  reporting  stations. 

Switzerland. — The  Meteorological  Commission.  They  are  furnished  by 
Hermann  and  Pfister,,  opticians  in  Berne. 

United  States. — The  work  in  the  instrument  and  model  room  referred  to 
in  former  reports  has  been  continued.  521  Meteorological  instruments 
have  been  compared  during  the  year  with  the  standard  instruments  in 
the  Office,  and  450  have  been  issued  thence  after  comparison.  (Report 
for  1875,  p.  102.) 

Canada. — The  instruments  are  usually  supplied  oyi  loan  by  the  Central 
Office  ;  "but  sometimes  they  have  been  purchased  by  observers  through 
the  Central  Office,  and,  in  a  very  few  cases,  through  other  channels. 

Question  Ha. — Are  they  verified  before  or  after  erection  ? 

Austria. — The  instruments  are  always  verified  at  the  Centi-al  Institute  before 

sending  them  to  the  stations,  and  they  are  again  verified  at  the  place  of 

the  station  if  an  opportunity  presents  itself. 
Hungary. — Yes;  the  barometers  (cistern)  by  20  comparisons.     Thermometers 

are  usually  only  tested  at  the  zero  point. 
Baden. — They  are  compared  with  the  travelling  instruments  on  the  tour  of 

inspection. 
Bavaria. — Verified  before  erection. 
Belgium. — No  reply. 
Denmark. — The  instruments  are  always  regulated  with  the  normal  ones  of 

the  institute  before  they  are  sent  out,  and  the  new  stations  are  inspected 

as  soon  as  possible. 
France. — No  reply. 

Hamburg.  —  Before  erection,  later  by  inspection. 
Holland. — Thermometers  only  before  ;  barometers  before  and  after. 
Italy. — They  are  verified  before  distribution. 
Portugal. — Before. 
Prussia. — No  reply. 
Russia. — Before ;    but  only  for  the  most  part  the  barometers  ;    afterwards 

during  inspections. 
Saxony. — The  instruments  are  verified  before  erection  and  after  the  ei'ection 

is  completed. 
Sweden. —  Before  the  sending  out  and  at  the  inspection. 
N  o  uw  A  Y . — B  oth . 
Switzerland. — After  erection. 

United  States.— See  answer  to  preceding  question. 
Canada.  —  Instruments   from  the    Central    Office  are  always   tested   before 

erection,  and  also    occasionally   afterwards   by   visitors.     Instruments 

not  passed  through  the  Central  Office  have  in  most  cases  been  tested  by 

visitors. 

Question   12. —  What  staff  is  employed  in  the  Central  Office  ? 

Austria. — 1  director,  .'3  adjuncts,  1  assistant,  1  account  clerk,  2  calculators, 
1  telegraphist,  1  photographer,  1  messenger,  1  gardener,  charged  at  the 
same  time  with  the  functions  of  a  concierge.  The  Government  has 
been  asked  to  grant  the  employment  of  a  2nd  assistant,  and  of  a  person 
-skilled  m  mechanic's  work.  The  5  first  named  form  the  scientific 
staff.  The  position  of  the  adjuncts  is  a  higher  one  compared  with  that 
of  the  assistant,  the  former  being  permanently  appointed,  the  latter 
for  2  years  only  (and  e.vceptionally  for  (i  years).  The  assistants  are 
taken  generally  out  of  the  candidates  for  professorships  at  middle 
schools  and  must  have  prosecuted  their  studies  at  an  University  or  a 
High  Technical  School. 
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Hi'NOAav. — The  personal  staff  consists  of  1  director,  :.'  olnervers  (land  meteo- 
rolofjy),  1  writer  and  I  messenger. 

Baden. — One  assistant  caleulHtor  under  tiie  sni)erintendent.  but  this  is  only 
a  subordinate  post  for  the  former. 

Bavauia. — .\  central  office  does  not  yet  exist  in  Bavaria,  Init  will  however 
soon  be  instituted.     'I'lie  Central  Station  is  at  Aschatfenburg. 

Belgii'm. — No  reply. 

Denmark. —  1  dir^.^ctor,  2  assistants,  dravightsman  and  calculators,  custodian. 

Franck. — No  reply. 

Ha.mul  lu;. — Division  I.  {See  the  Instructions  of  tlic  (Jerman  Marine  Obser- 
vatory). 

IloLLA.Ni). — The  director  of  the  observations  on  land,  'i'he  director  of  the 
section  for  navigation.     The  observer  at  Utrecht. 

Italy. — This  office  is  not  yet  thoroughly  organizeil,  and  consequently  no  in- 
formation can  be  given  in  reply  to  this  f|uestion,  nor  to  the  following 
ones  as  far  as  the  Kith.  The  Meteorological  Direction  which  superin- 
tends the  publications  is  dependent  on  tlie  Ministry  of  Agriculture  and 
makes  use  of  its  cin])loyes. 

Portugal. — .'<  observers,  'A  adjuncts,  1  artist  photographer,  2  servants. 

Prussia. — No  reply. 

Russia.— Director,  his  assistant,  4  physicists,  4  observers,  4  calculators, 
secretary,  mechanician,  office-keeper.  Also  free  engaged  calculator  and 
writer. 

Saxony. — A  superintendent.     An  assistant.     A  book  keeper. 

Sweden. — 2  officers  (1  director  and  1  amanuensis),  several  calculators  (3  at 
present)  who  work  at  home  and  1  servant. 

Norway. — Director  and  4  assistants. 

Switzerland. — A  head  of  the  office  and  2  assistants. 

United  States  : 

Division  of  Duties.  —The  officers  on  duty  at  this  office  are  classified  as 
]  st,  commissioned  officers  of  the  army  and  acting  signal  officers  who  have 
been  announced  in  orders  as  "assistants  to  the  Chief  Signal  Officer;  "  2nd, 
other  commissioned  officers  of  the  army;  and.  3rd,  civilian  assistants. 
The  duties  of  the  office  are  divided  as  follows  : 

1.  One  assistant  to  the  Chief  Signal  Officer  has  charge  of  the  orders, 
records,  and  general  correspondence  of  the  office,  critically  examining  all 
papers  presented  him  for  file,  and  reporting  upon  any  irregularity.  He  has 
also  the  superintendence  of  enlistments,  and  performs  such  other  duties  as 
may  be  specially  assigned  to  him. 

2.  One  assistant  to  the  Chief  Signal  Officer  has  charge,  as  jjroperty  and 
disbursing  officer,  of  ail  matters  pertaining  to  money  and  property  (all  com- 
munications upon  which  subject  will  be  referred  to  him  for  action)  together 
with  such  duties  as  may  be  specially  assigned  to  him. 

3.  One  assistant  to  the  Chief  Signal  Officer  has,  as  instructor,  charge  of 
all  matters  pertaining  to  the  instruction  of  the  signal  service  of  the  army, 
and  in  addition  as  "  assistant  in  charge  of  stations,"  is  charged  with  the 
general  supervision  of  the  obscrver-serjeants  upon  stations,  and  of  the 
receipt,  record,  and  publication  of  the  weather  reports  at  this  office,  together 
with  such  duties  as  may  be  s])ccially  assigned  to  him. 

4.  The  preparation  of  the  current "  Synojjsis  and  Probabilities  "  and  of  the 
official  pui)lications  in  relation  to  practical  Meteorology,  including  the 
"  Weekly  Weather  Chronicle,"'  "  Monthly  Weather  Review,"  "  Daily  Hul- 
letin,"  "  Synopsis,"  "  Probabilities,"  and  "  Facts."  and  such  other  dutic; 
as  are  related  thereto,  is  divided  between  the  several  assistants  to  the  Chief 
Signal  Oflicer  and  civilian  assistants,  in  accordance  with  a  roster  to  be  pub- 
lished from  time  to  time,  providing  in  advance  for  the  specified  period.  In 
the  absence  of  other  orders,  the  assistant,  who  at  any  time  may  be  relieved 
from  the  preiiaration  of  the  current  Synopsis  and  Probabilities,  takes  charge 
of  the  preparation  of  the  publications  above  alluded  to. 

5.  One  officer  has  charge  of  the  instrument  room,  and  the  examination, 
com])arison,  and  repair  of  the  instruments  therein,  together  with  such  duties 
as  may  be  specially  assigned  to  him.  He  submits  a  written  report  to  the 
Chief  Signal  Officer  every  ten  days  on  +he  condition  of  each  instrument, 
whether  its  record  is  satisfactory  as  a  standard  ;  if  not,  to  what  extent  i^. 
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has  been  unreliable  in  its  indications,  with,  if  possible,  a  statement  of  the 
cause,  and  suggestion  of  the  remedy.  His  duties  are  more  fully  specified 
under  a  separate  section  below. 

(J.  Two  commissioned  officers  of  the  army  and  acting  signal  officers  will 
be  detailed  as  inspectors  of  stations.  Their  duties  are  fully  set  forth  in  a 
separate  section  below. 

7.  The  assistants  to  the  Chief  Signal  Officer  mentioned  in  paragraphs  1 
and  3  of  this  section  will  be  permanent  members  of  the  board  convened  at 
this  office  for  the  examination  of  applicants  for  enlistment,  and  for  instruc- 
tion in  the  duties  of  assistant  to  an  observer  on  station,  and  also  of  the 
board  convened  for  the  examination  of  candidates  for  promotion  to  the 
grade  of  scrjeant,  signal  service.  Commissioned  officers  of  the  army,  other 
than  those  last  above  referred  to,  mHI,  as  occasion  requires,  be  detailed  to 
be  additional  members  of  each  of  these  boards. 

"  The  jirobabilities  are  announcements  of  the  changes  considered  from 
"  the  study  of  the  charts  in  connection  with  such  rules  and  generalizations 
"  as  the  experience  of  the  Office  and  the  study  of  meteorologists  seem  to 
"  have  determined  as  probable  to  happen  within  the  next  24  hours.  The 
"  j)reparations  of  these  charts,  and  the  reports  based  on  them,  have  been 
"  under  the  immediate  charge  of  Assistant  Cleveland  Abbe,  A.M.,  First 
"  Assistant  Robert  Craig,  acting  signal  officer  and  assistant,  and  Assistant 
"  T.  B.  Maury,  A.M.,  who  have  been  relieved  and  alternated  in  the  dis- 
"  charge  of  these  and  other  special  duties,  at  such  times  as  directed  under 
"  the  instructions  of  the  Chief  Signal  Officer,  The  daily  series  of  study- 
"  charts  are  12  in  number."     (Report  for  1875,  pp.  }>4,  !).5.) 

"  A  regular  course  of  study  and  practice  is  pursued  by  officers  at  this 
"  office,  in  preparation  for  these  duties.  The  charting  of  weather-maps  is 
"  practised,  until  the  officer  becomes  thoroughly  familiar  with  the  process, 
"  after  which  the  pre])aration  of  deductions  from  the  tri-daily  reports  is 
"  commenced  and  made  a  continuous  study, 

"  The  tri-daily  synopsis   and  probabilities  have  been  issued   from   this 

"  office,  in  the  number  explained  in  previous  reports,  with  xmfailing  regu- 

"  larity  at  10.30  a.m.,  6.30  p.m.,  and  1  a.m.  daily;  no  case  of  omission   or 

"  serious   delay  having   occurred    during   the   year."      (Report  for  1875, 

p.  303.) 

Canada. — Twelve  (12)  persons  in  all;  but  of  these  the  superintendent  and 

three  others  are  officers  of  the  Toronto    Observatory,   of  which  the 

Meteorological  Office  is  a  recent  outgrowth. 

Question  12a. — Have  any  of  the  staff  any  other  sources  of  official  income  ? 

Austria. — One  of  the  adjuncts.  Dr.  Hann,  is  professor  at  the  University,  and 
derives  from  that  an  augmentation  of  salary. 

Hungary. — The  officers  of  the  central  Station  are  not  allowed  to  undertake 
any  other  service  at  the  same  time, 

Baden. — No  reply, 

Bavaria. — No  reply, 

Belgium. — No  re])ly. 

Denmark. — The  director  and  one  of  the  assistants  are  retu-ed  officers, 

France. — No  reply, 

Hamburg. — No. 

Holland. — The  director  of  the  Marine  Establishment  is  an  officer  of  the 
Royal  Navy. 

Italy. — See  answer  to  question  12. 

Portugal. — The  three  observers  are  officers  in  the  Navy,  and  have  the  cor- 
responding i)ay. 

Prussia. — No  reply. 

Russia. — No  ;  except  the  director,  as  member  of  the  Academy  of  Sciences, 

Saxony. — The  sui)erintendent  is  also  superintendent  of  the  Observatory,  and 
the  Meteorological  l)ci)artment  is  only  a  subordinate  department.  The 
book-keeper  is  also  employed  on  the  railway.  The  assistant  is  occupied 
with  meteorology  only. 

Swr.DEN. — The  amanuensis  is  also  a  teacher  at  the  Military  High  School. 

Norway. — No. 

Switzerland. — One  of  the  latter  performs  certain  duties  at  the  Observatory. 
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United  Statks. — See  answer  to  question  G.  Wliat  is  paid  to  those  on  the 
stuff,  who  do  not  belonff  to  the  Army,  is  not  stated. 

Canada. — The  supuriiitendent  and  tlie  three  observatory  assistants  derive 
their  income  chiefly  from  the  observatory. 

Queslion   llV;. —  U'hiit  (ire  the  usual  office  hours  ^ 

Austria. — The  usual  office  hours  are  from  i)  to  2  o'clock  ;  but  the  staff  not 

beinfj  sufficient  for  the  work,  the  remaining  business  is  performed  in 

the  afternoon. 
HuNGAUY. — According  to  circumstances,  between  6  and  10  hours  daily. 
Baden. — No  reply. 
Bavakia. — No  rcpl}'. 
Belgium. — No  re|)ly. 
Denmark. — 9  a.m.  to  4  p.m. 
France. — Xo  reply. 
Hamburg. — Division  I.  and  II.  9 — 3  o'clock.     Division  III.  partly  9 — 4, 

partly  10— 1  and  5}— (i^. 
Holland. — From  9  till  noon  a.m.,  and  from  I  to-f  p.m. 
Italy. — See  answer  to  question  12, 
Portugal. — From  8  a.m.  to  3.30.p.m. 
Prussia. — No  reply. 

Russia. — 9  a.m.  to  4  p.m.,  with  a  little  interval  about  12  o'clock. 
Saxony. — Every  diiy  from  10 — 1  and  from  3 — 6. 
Sweden. — 10 — 12  a.m.,  6.30 — 7.30  p.m. 
Norway. — 10  a.m. — 3  p.m. 
Switzerland. — 9 — 12  a.m.,  2 — 5  p.m. 
UMTiiD  States. —  Rule  "for  the  guidance  of  the  officer,  assistant,  or  other 

person  charged  with  the  preparation  of  the  synopsis  and  probabilities 

for  publication." 

"  lie  will  be  at  the  office  by  9.30  a.m.,  and  G.30  p.m.,  and  11.30 

"  p.m.  of  each  day."     (Report  for  18/3,  j).  3(i5.) 
Canada.— The  office  hours  are  strictly  from  10  a.m  to  p.m. ;  but  work  re- 
quiring part  of  the  staff  is  going  on  fromG  a.m.  until   1  a.m.  of  the 

following  day. 

Question  12c. — Is   residence   or  any   other  special  advantage   enjoyed  by   the 
director  or  any  of  the  staff  f 

Austria. — The  director,  the  three  adjuncts,  the  assistant,  the  messenger,  and 
the  gardener  have  free  lodgings  at  the  Central  Institute. 

Hungary. — The  director,  the  senior  observer,  and  the  messenger  have  an 
official  residence.  The  second  observer  receives  20/.  for  lodging 
money. 

Baden. — No. 

Bavaria. — No  reply. 

Belgiu.m. — No  rejjly. 

Denmark. — The  director  and  custodian  have  free  quarters. 

France. — No  reply. 

Hamburg. — No.  They  receive,  however,  an  addition  for  residence, according 
to  the  Government  regulations. 

Holland. — Only  the  director  of  the  obseiwatory. 

Italy. — See  answer  to  Question  12. 

Portugal. — The  director  has  the  special  advantage  of  90/.  a  year.  The 
present  director  gives  it  over  to  the  e.\traordinary  expenses  of  the 
observatory 

Prussia.—  No  reply. 

Russia. — Director,  secretary,  and  office-keeper  have  an  official  residence  in 
the  observatory. 

Saxony. — The  superintendent  has  an  official  residence  as  being  superinten- 
dent of  the  observatory.     The  assistants  have  no  residence  ;)rovided. 

Sweden. — No. 

Norway. — No. 

Switzerland. — One  of  the  assistants  resides  in  the  observatory  (where  the 
Central  Institute  has  hitherto  been  located). 

United  States. — No  reply. 
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Canada. — Residences  are  not  allowed,  except  to  those  who  are  officers  of  the 
observatory,  and  in  virtue  of  their  connexion  therewith. 

Question  13. — How  is  the  loork  divided  at  the  Central  Office  ? 
Austria. — There  is  no  fixed  division  of  the  work  at  the  Central  Institute, 
generally  the  director  takes  care  of  the  correspondence,  of  the  relations 
to  the  several  branches  of  Government  and  to  Foreign  Institutes,  he  is 
responsible  for  the  funds  granted  to  the  Central  Institute  for  the  instru- 
ments and  all  materials.     One  of  the  adjuncts,  aided  by  the  assistant, 
has  to  take  care  of  the  several  registering  apparatus  and  of  preparing 
the  ])ublication  of  the  Jahrbuch.     Another,  of  the  magnetical  instru- 
ments and   observation,  the  third   of  the  library,  &c.     The  calculators 
are  employed  for  reductions,  revision  of  observation,  copying,  sending 
of  parcels,  &c. 
Hungary. — Director,  administration,    correspondence    with    observers    and 
officials,  magnetic  observations.     Observers,  daily  observations  at  the 
Central  Office,  discussion  of  the  station  observations  for  the  j'ear  book. 
Baden. — No  reply. 
Bavaria. — No  reply. 
Belgiu.m. — No  reply. 

Denmark. — The   Director  has  the  General  Superintendence,  corres])ondence 
with  the   authorities  at  home  and   abroad,  special  superintendence  of 
stations  in  the  colonies.     The  first  assistant  superintends  the  instru- 
ments and  the  stations  of  the  kingdom,  the  second  assistant  has  the 
telegraphic  service  and  hydrographical  researches.* 
France. — No  reply. 

Hamburg. — See  Instructions  for  General  Marine  Observatory. 
HoLL.\ND. — By  the  Superintendent. 
Italy. — See  answer  to  Question  12. 
Portugal. — The  Meteorological  and  magnetic  work  is  done  by  the  observers 

assisted  by  the  adjuncts. 
Prussia. — No  reply. 

Russia. —  Meteorological  and  magnetic  observations  in  St.   Petersburg,  land 
meteorology,  sea  meteorology,    .veather  rejiorts,  and   storm  warnings, 
various  investigations. 
Saxony. — The   book-keeper  receives   and  revises   the  tables,  the   assistant 
prepares  the  data  fur  the  press,  and  the  Superintendent  gives  the  resume 
and  directs  the  whole. 
Sweden. — The  work  is  equally  divided,  except  that  the  Director  takes  chai-ge 
of  the  correspondence  and  of  the  administration.     The  calculators  are 
only  engaged  upon  the  regular  observations. 
NoR\v.\Y'. — 1st  assistant.     Telegrams,  verifications,  computations.     2nd  assis- 
tants. Reduction  and  control  of  barometric  observations.    3rd  assistant. 
Reduction    of  thcrinometrical    and  psychrometrical  obsei'vations.     4th 
assistant.     Reduction  of  wind  and  weather  observations. 
.Switzerland. — The  chief  of  the  office  superintends  and  ci-itically  examine.s 
the  obseavations  and  directs  the  puljlications.     The  assistants  make 
the  needful  calculations,  &c. 
United  States. — Full  answers  to  this  question  will  be  found  in  the  Chief 

Signal  Officer's  Report  for  1873. 
Canada. — While  each  branch  is  usually  performed  by  one  or  by  two  persons 
jjermanently  detailed  for  it,  it  is  the   practice  to  make  temporary  trans- 
fers in  case   of  unusual  pressure   on   one  branch,  and  to  jirovide  for 
future  cases  of  absence.     It  is  to  l)e  iinderstood  that  there  is  much 
miscellaneous  work  besides  that  stated  under  the  following  heads,  in 
which  every  jjcrson  has  occasionally  a  share : 

Examination  and  tabulation  of  written  reports   -  -     2 

Weather  maps  and  proI)abi]ities  -  -  -  -     2 

Correspondence  and  records  of  storms    -  -  -     I 

Examination  of  instruments  and  visitation  -  -     1 

Mechanician        -  -  -  -  -  -     I 

Disposable  -  -  -  -  -  -     3 

*  By  "  liydrographical  researches  "  are  implied  investigations  into  currents,  sea  temperature. 
<tc.i  on  the  coast  of  Itenraark. 
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Question.   \i. —  l\'/t()  (qjjjdiiils  l/ie  clrrksj* 

ArsTRiA. — The  word  "  clerks  "  seem  nnt  to  a|)i)ly  properly  to  the  adjuncts 
and  itssisUiuts  of  our  scientific  staff.  The  adjuncts  are  appointed  by 
the  Minister  of  Public  Instruction.  The  assistants,  by  the  Uirector  of 
the  Central  Institute,  the  account  clerk,  messenger,  and  gardener  are 
appointed  l)y  the  Lieutenant  (Governor)  of  the  province.  The  calculators, 
telej,fraphist,  and  piiotographer  arc  appointed  by  the  Director. 

Hungary. — The  Minister  of  Instruction  and  I'ublic  Worship  at  the  sug- 
gestion of  the  Dircftor.  The  director  is  nomiintcd  by  the  Academy 
of  Sciences  and  by  the  King. 

Baden. —  .No  reply. 

Havaria. — No  reply. 

Bklgiim.^No  reply. 

Denmark. — The  two  assistants  are  ajjpointed  by  the  Government.  The 
calculator,  &c.,  by  the  Director. 

France. —  No  reply. 

Hamburg. — The  Imperial  Admiralty. 

Holland. — The  Superintendent. 

Italy.— See  answer  to  Question  \'2. 

Portugal. — The  Government. 

Prussia. — No  reply. 

Russia. — The  Director  of  the  Central  Observatory. 

Saxony. — The  Suj)erintendent. 

Sweden. — The  calculators  are  appointed  by  the  Central  Institute.  The 
amanuensis  by  the  Royal  Academy  of  Sciences. 

Norway. — The  1st  assistant  by  the  University,  the  other  three  by  the 
Director. 

Switzerland. — The  Meteorological  Commission. 

United  States. — No  reply. 

(^ANADA. — The  clerks  are  selected  by  the  superintendent,  stibject  to  the 
approval  of  the  Marine  Department. 

Question  15. —  What  salaries  are  paid  to  the  clerks  and  to  the  superintendent  ? 

By  Centra! 
By  Governniont.  Institute. 

Austria.— Director         -  -  .  -     ,£■'312 

Adjuncts  (each)         ...         132  to  165 

Assistant        -  -  -  58 

Accountant  clerk       -  -  -  65 

Calculator's  (each^    -  -  -  61 

Telegrai)hist  -  -  -  —  ^^65 

Photographer  ...  —  43 

Messenger     -  -  -  -  45 

Gardener       -  -  -  -  50 

Hungary. —  Director       ......      ^^180 

^Vith  quinquennial  advance  of    -  -  -  20 

Observer     -  -  -  -  -  -115 

With  quinquennial  advance  of    -  -  -  10 

Messenger  ------  35 

Baden. —  Su])erintendent,  86/.  a  year. 

The  calculator  has  no  fixed  salarj'. 
Havaria. — No  reply. 
Bel(;ium.— No  reply. 
Den.mark. — Director,  IIlV.  and  house, 
1st  assistant,  1 12/. 
2nd       do  6-1/. 

France. — No  reply. 
Hamburg. — Superintendent  of  Division,  225/.,  rising  to  255/. 

Assistants,  121)/.,  rising  to  150/. 
Holland. — The  total  of  salaries  must  be  brought  to  833/. 
Italy. — See  answer  to  Question  12. 

Portugal. — Every  adjunct  has  80/.  a  year.     The  superintendent  is  director. 
Prussia. — No  reply. 
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Russia. — Director  532Z.,  besides  the  Academy  salary. 
Assistant,  ."378/. ;  secretary,  112. 
Each  physicist,  IfiS/. ;  mechanic,  7W. 
Each  observer,  112/.;  office  keeper,  701.;  calculator,  56. 
Saxony. — The  superintendent  receives  a  salary  of  60/. 
The  book-keei)er,  about  75/. 
The  assistant,  60/. 
Sweden. — The  calculators  receive  payment  according  to  their  work.     The 

amanuensis  has  140/.  a  year.  There  is  no  superintendent. 
Norway. — Superintendent,  as  Professor  at  the  University,  2/0/. 
1st  assistant,  133/. 
2nd  do.  80/. 
3rd  do.  70/. 
4th  do.  50/. 
Switzerland. — Superintendent,  160/. 

Assistants,  60/. 
United  States. — The  colonel  of  the  Signal  Service  Corps  (Chief  Signal 
OiBcer,)  who  has  charge  of  the  Meteorological  Service,  receives  700/.* 
The  rest  of  the  staff  consists  of  ai-my  officers  temporarily  detached  from 
their  regiments. 
Canada. — The  chief  assistant  receives  about  300/.,  and  the  clerks  from  about 
40/.  to  about  160/. 

The  superintendent  receives  200/.  only,  as  he  derives  his   income 
chiefly  from  another  official  source. 

The  rate  of  i)ayment  to  assistant  is  to  be  regarded  as  only  temporary. 

Question  1 6. —  iVho  pays  these  ? 

Austria. — See  previous  answer. 

Hungary. — The  Royal  Hungarian  Government.     The  Budget  is  annually 

voted  by  the  Reichstag. 
Baden. — The  Grand  Ducal  Ministry  of  Commerce. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — The  Institute  pays. 
France. — No  reply. 
Hamburg. — The  German  Empire. 
Holland.— The  Home  Department. 
Italy. — See  answer  to  Question  12. 
Portugal. — The  Government. 
Prussia. — No  reply. 
Russia. — The  Treasury. 
Saxony. — The  State. 
Sweden. — The  Central  Institute. 
Norway. — The  superintendent.     The  University  pays  the  Superintendent. 

The  Institute  pays  the  Assistants. 
Switzerland. — The  Meteorological  Commission,  out  of  the  fund  allotted 

to  it. 
United  States. — The  State. 
Canada. — Salaries   are   ])aid  from  a  grant  by    the  Dominion    Parliament, 

amounting  at  present  to  ^$37,000  or  about  7,600/.  sterling. 

Question  16«. — Are  their  appointments  permanent,  and  is  there  any  provision  for 
superannuatio7i  ? 

Austria. — The  api)ointment  of  the  Director,  of  the  adjuncts,  and  of  the 
account  clerk  are  ])ermanent,  and  there  is  a  provision  for  superannua- 
tion, \  of  the  salary,  for  every  five  comj)leted  years  of  service  beginning 
with  the  end  of  the  10th  year,  and  augmenting  till  the  end  of  the  40th 
year. 

Hungary. — Perm.ancnt.  The  director,  observers,  and  messengers  are  entitled 
to  pensions. 

Baden. — No  reply. 

♦  Calculated  at  5  dollars  to  the  £. 
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Bavaria. — No  reply. 

Belgiim. — No  reply. 

Den.makk. — The  orf^anization  of  the  Institute  is  as  yet  only  provisional. 

France. — No  reply. 

Hamburg. — Partly  permanent,  partly  provisional. 

Holland. — No,  only  as  lonf(  as  they  are  of  service. 

Italy.— See  answer  to  Question  12. 

Portugal. — Permanent. 

Prussia. — No  reply. 

Russia. — Permanent,  with  a  full  pension  after  25  years'  service. 

Saxony. — No. 

Sweden. — The  two  officers  are  permanent.     No  pension. 

Norway. No. 

Switzerland. — There  is  no  provision  of  this  kind.     The  latter  matter  rests 
with  the  Meteoroloofical  Commission. 

United  State.s. — In  his  report  for  1S75,  p.  109,  the  Chief  Signal  Officer 
recommends  that  the  non-commissioned  officers  and  privates  in  charge 
of  Stations  should  have  their  pay  increased  as  follows  : — 
Serjeants  to  _  -  .     ;i4  dollars  per  month. 

Corporals     -  -  -  -     21  „ 

Privates,  1st  class    -  -  -     18  j, 

„        2nd  class  -  -  -     1.3  „ 

Canada. — At  present  the  appointments  are  not  permanent  and  there  is  there- 
fore no  provision  for  superannuation. 

Question  \6b. — Are  there  any  extra  allowances,   e.g.,  for  additional  icork  or 
special  services  ? 

Austria. — There  are  some  extra  allowances  for  the  telegraphist,  for  the  cal- 
culators, and  for  the  messenger,  but  none  for  the  scientific  staff. 
Hungary. — Extra  allowances  are  not  made. 
Baden. — Only  the  allowances  for  travelling  expenses  paid  extra. 
Bavaria. — No  reply. 
Belgium. — No  reply. 
Denmark. — No. 
France. — No  reply. 
Hamburg. — Yes. 
Holland. — No  reply. 
Italy. — See  answer  to  Question  12, 

Portugal. — Extraordinary  work  bringing  nearly  1/.  per  month  to  each  one. 
Prussia. — No  reply 
Russia. — Yes. 

Saxony. — Yes,  for  special  services. 
Sweden. — No. 

Norway. — Only  for  private  business. 
Switzerland. — No  reply. 
United  States. — No  reply. 
Canada. — No  extra  allowances  are  made. 

Question  1/. — What  Publications  issue  from  the  Central  Office? 

Austria. — The  publications  issued  by  the  Central  Institute  are  the  follow- 
ing :— 

(a.)  The  "  Jahrbiicher "  (Meteorological  Annals)  of  the  "  Central 
Anstalt." 
1st    Series,   8   vols.,    1848-5G   (published   by  the  Academy  of 

Sciences). 
2nd  Series,  till  now  10  vols.,  18G-}  to  IS/S."" 
For  the  years  iSar-'i.i  tables   of  monthly  and   yearly  results 
have   been    published   in   the    Proceedings   of    the    Imperial 
Academy. 
{b.)  The   observations   made    at   the    Central    Institute  published 

monthly  by  the  Academy  of  Sciences  in  their  Anzeiger. 
(c.)  A  lithographed  bulletin  of  Telegraphic  Weather  Reports,  (without 
charts  giving  the  isobars,  &c.) 
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Hungary. — I.  Meteorological  Year  Books  contaiaing  monthly    and    yearly 
report?,  summarized,  from  all  the  stations. 
II.  The   daily  observations   of  the  central    station    in   printed 
monthly  reports. 
iJaden. — Yearly  reports,  besides  every  month  a  summary  in  the  "  Carlsruher 

Zeitung." 
Uavakia. —  Every  month   the   observations   are   published    by   the   Central 
Station.     For  many  years  past  these  have  been  worked  up  into  the 
form  of  scientific  papers. 
Belgium. — No  reply. 
Denmark. — Daily  Bulletin  of  the  weather.  Bulletin  du  Xord  bi-monthly, 

monthly  resume  of  the  observations.     Annual  Report. 
France. — No  reply. 
Hamburg. — From  Division  III. 

I.  Daily  Weather  Report. 

(«.)  Lithographed  in  two  sheets. 
(6.)  Telegraphic  Reports  to  newspapers, 
(c.)  To  the  harbours. 

(d.)  Meteorological  observations  for  Hamburg  supplied  to  a  Ham- 
burg newspaper. 

II.  Monthly  summary  of  weather. 

III.  Jahrbuch  and  Annual  Report. 

IV.  Special  announcements  in  the  "  Annals  of  Hydrography." 
Each  of  the  other  divisions  issue  reports.  Wind   Charts,   Sailing  Directions, 

Division  I.,  and  the  results  of  the  observations  on  Magnetic  Phenomena, 
Divasion  II.  ;  Division  IV.,  on  chronometers. 
Holland. — (a.)  The  publications  of  the  observations  in  the  country. 

<fj.)  An  international  publication  extending  over  as  large  a  part 

of  the  world  as  our  means  permit. 
(c.)  Tracks  for  ships,  statistics  of  the  ocean. 
It.vly. — Bolletino  decudico,  published  every  10  days  ;  Bollettmo  mensUe,  pub- 
lished every  month;   Supplements  issued  annually. 
Portugal. — ^The  Annaes  do  Observatorio  do  Infante  D.  Luiz  and  Annaes 

dos  Postos  Meteorologicos. 
Prussia. — No  reply. 

Russia. — Annals  of  the  Central  Physical  Observatorj-. 
Saxony. — 1  Monthly  Summaries. 

2  Results  of  the  Observations  of  the  Meteorological  Stations,  year 
I.  to  VIII. 
Sweden. — The  periodicals  are, — 

1.  Met.  Jakttagelser  i  Sverige. 

2.  Bull.  Met.  du  Nord  (in  connexion  with  Noruay  and  Denmark). 
3. — Vaderleks  Bulletin. 

Norway. — A  Jahrbuch  ;  a  daily  bulletin  posted  up  and  sent  to  the  papers ; 
Bulletin  du  Nord  in  conjunction  with  Sweden  and  Denmark  ;  a  monthly 
review  in  an  agricultural  periodical. 
Switzerland. — The  Schweizerische  Met.  Beobachtungen,  which  has  appeared 

since  18fi4. 
United  States. — In  the  Report  for  187o,  p.  771,  the  following  list  of  pub- 
lications during  the  year  is  as  follows  : — 

Farmers'  Bulletins  -  .  .  _     235,023 

Bulletins  manifold  .  .  .  .       ls,1.34 

Maps         ..---.     141,223 
Weekly  Chronicles  -  .  .  .       2^fi2\ 

Monthly  weather  review    -  -  -  -     171,408 

International  Bulletins      -  -  -  -     110,665 

Board  of  Health  Reports  -  -  -  -  290 

Canada. — In  the  annual  report  to  the  Marine  Department  are  printed,  for 
ever)'  day  in  the  year,  three  reports  from  13  telegraphic  stations,  the 
obserA'ations  btnng  at  7.25  a.m.,  4.25  p.m.,  and  10.50  p.m.  (Toronto 
time),  and  one  report  daily  from  1 1  stations,  observations  at  7-25  a.m. 
In  the  same  report  are  also  printed  tables  of  monthly  means,  and.,  for 
some  stations,  tables  of  daily  means. 
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Weather  maps  ami  probabilities  are  issued  daily,  but  as  yet  they 
have  not  been  printed. 

Miscellaneous  papers  are  also  occasionally  issued. 

Qutslion  17a. — From  what  fund  is  the  printimj  paid  ^ 

Ai'STRiA. — The  costs  of  publications  are  defrayed  from  the  general  fund 
^dotation)  granted  to  the  Central  Institute. 

iluNGARY. — From  the  budget  of  the  OtHce,  noted  as  Chancery  expenses.  iK>/. 
a  year. 

Haden. — Payment  supplied  to  the  Ministry  of  Commerce. 

Bavaria. —  By  the  Government  Department  of  Finance. 

Bei-gil.m. — No  reply. 

Denmark. — The  Institute  pays  for  the  printing. 

Fkance. — No  reply. 

Hamburg. — For  1.  {a),  and  3  the  Marine  Observatorj-  pays:  for  1,  (6),  and 
(rf)  the  newspaper  editors ;  for  '2  and  4  partly  the  Marine  Obser^-atory, 
partly  the  Ailmiralty. 

Each  of  the  other  Division  issues  reports  :  Wind  charts  and  sailing 
directions,  Division  I.  ;  and  the  results  of  observations  on  magnetic 
phenomena,  Division  II.;  Division  IV.,  on  chronometers. 

Holland. — F"rom  the  Home  Department. 

Italy. — The  expenses  of  the  pubHcations  are  charged  to  the  budget  of  the 
Ministry  of  Agriculture  and  Commerce,  Division  of  Statistics. 

PoRTi-GAL. — From  the  budget  of  the  Observatory,  nearly  165/.  per  annum. 

Prussi.\. — No  reply. 

Russia. — Out  of  aspecial  printing  fund  of  the  Central  Obser\'atory. 

Saxony. — Out  of  the  funds  of  the  year. 

Sweden. — 1.  By  the  Royal  Academy  of  Science. 

•2.  One  third  of  the  cost  by  the  Meteorological  Central  Institute. 
,'1  By  a  private  publisher,  who  at  present  receives  a  subsidy  from 
the  State. 

Norway. — The  grant  to  the  Institute. 

Switzerland. — Out  of  the  fund  supplied  by  the  Government  to  the  Meteo- 
rological Commission. 

United  States — Funds  provided  bv  the  State. 

Can.\da. — The  annual  report  is  issued  at  the  cost  of  the  fund  for  printing 
Parliamentary  and  Departmental  reports  ;  but  casual  papers  and  those 
issued  at  short  intervals  are  printed  at  the  cost  of  the  Central  Office. 

Question  \7b. — How  many  copies  of  your  publications  are  distributed  free  f 

Austria. — Copies  of  the  Meteorological  Annals  are  distributed — 
(a.)  To  observers  at  138  Austrian  stations.     1 138.) 
(b.)  To  the  Hungarian  Meteorological  Central  Institute.     (20.) 
(c.)  To  institutes,  offices,    meteorologists   in    Austria   and   in    foreign 
countries.     (260  ) 
Hungary. — (a.)  \2S  copies  to  observatories,  corporations  and  private  persons. 
(b.)     i)S  copies  to  all  the  stations  of  Hungary. 
(c.)     I'J  copies  to  Austrian  stations. 

238  copies  in  all. 

Baden. — About  2(X)  copies. 

B.X-Varia. — 20  every  month. 

Belgium. — No  reply. 

Denmark — Daily  bvdlctin,  30  copies. 

Monthly  resumi".  240  copies. 
.\nnual  Report,  3W  copies. 

Fr.\.\ce. — No  reply. 

Hamburg. — About  125  (this  refers  only  to  weather  reports^ 

Holland. — Thiy  are  nearly  all  distributed  free.  Every  distinguished  meteo- 
rologist receives  the  former  pid)lications,  every  co-opemtor  the  latter 
(Marine  section \ 

Italy. — More  than  400  copies  are  distributed  gratis  to  the  Obsen-atories,  to 
the  Institutes  of  Instruction,  and  abroad. 
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Portugal. — All, 

Prlssia. — No  reply. 

Rl'ssia. — 100. 

Saxony. — 150  copies. 

Sweden. — 1.  82  in  Sweden  and  185  abroad. 

2.  Are  distributed  by  the  Danish  Institute. 

3.  25  copies. 

XoRWAY. — About  riOO  of  the  Year  Book. 

Switzerland. — About  180. 

United  States. — No  reply. 

Canada. — About  500  copies  of  the  last  annual  report  were  given  away. 

Question  \Jc. — Hoic  mani/  are  sold? 

Austria. — Not  more  than  10  or  12  copies  are  sold. 

Hungary. — Hitherto  no  copies  have  been  sold. 

Baden. — They  are  })ublished  by  Braun,  Hofbuchhandler  in  Carlsruhe. 

Bavaria. — No  reply. 

Belgium. — No  reply. 

Denmark. — Daily  bulletin,     250  copies. 

Monthly  resume,  20      „ 

Annual  report,      15      „ 
France. — No  reply. 
Hamburg. — About  100. 
Holland. — Not  a  dozen  a  year. 
Italy. — No  reply. 
Portugal. — None. 
Prussia. — No  reply. 
Russia. — None. 
Saxony. — About  50  copies. 
Sweden. — 1.  Unkno\^•n. 

2.  See  Denmark. 

3.  150  copies. 
N  o  Rw  A  Y . — None . 
Switzerland. — 60. 
United  States. — No  reply. 
Canada. — None  were  sold. 

Question  18. — Are  there  daily  observations  published  from  any  stations  as  well 
as  average  {weekly  or  monthly),  and  if  so  from  hoio  many 
stations  ? 

Austria. — Daily  observations  are  published  from  14  stations  (10  in  Austria, 
and  4  in  Turkey,  Egypt,  and  Greece),  these  daily  observations  from  the 
1st  part  of  the  Jahrbuch.  Separate  copies  are  sent  to  the  several 
institutes  about  a  fortnight  after  the  close  of  every  month.  Averages 
from  all  stations  connected  with  the  Central  Institute  are  published  in 
2nd  part  of  the  Jahrbuch. 

Hungary. — Owing  to  lack  of  funds  at  present  only  from  the  central  station 
and  from  Fiume,  the  latter  being  paid  for  by  the  Adria  Commission. 
The  Central  Office  receives  telegrams  daily  from  12  Hungarian,  4 
Austrian,  and  1  Turkish  station  (7  a.m.),  which  are  published  in  several 
newspapers. 

Baden. — Daily  observations  from  Carlsruhe  in  two  newspapers  published 
here.  Monthly  reports  from  all  the  stations  in  the  "  Cai-lsruher 
Zeitung." 

Bavaria. — The  Munich  Observatory. 

Belgium. — No  reply- 

Denmark.— The  observations  of  16  stations  of  the  2nd  order  are  published 
in  extenso  ;  of  the  other  only  the  monthly  and  annual  averages. 

France. — No  reply. 

Hamburg.— Besides  the  telegraphic  bulletins  only  Hamburg  in  the  Hamburg 
"  Borsenhalle  ;"  at  the  end  of  the  year  all  the  stations  of  the  1st  order 
in  the  Jahrbuch  (only  for  the  observations  of  weather). 

Holland.— From  the  10  indicated  stations  I  pubUsh  the  observations  for  3 
hours ;  from  the  30  stations  of  the  4th  order  only  once  a  day.     I  have 
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copies  ready  of  the  hourly  obscr^'ations  at  Ilelder,  Gronin|;jen,  Utrecht, 
Anisterflam,  &c. 

Italy. — No  reply. 

Portugal — The  9  a.m.  observations  of  this  observatory,  of  the  continental 
stations  and  Funchal  are  daily  published  in  the  Government  Journal 
and  in  other  newspapers. 

Prussia. — No  reply. 

Russia. — From  all  stations  of  the  1st  and  2nd  order. 

Saxony. — Yes,  daily  from  the  Central  Station.  Monthly  and  yearly  sum- 
maries from  the  stations  of  the  2nd  and  3rd  order. 

Sweden. — From  i)  stations  observations  are  ])ublishcd  daily  in  the  Bulletin 
Met.  du  Nord,  and  in  the  Vadeleks  Bulletin,  and  in  the  newspapers. 
Monthly  in  the  Stockholm  paper  "  Afton  Bladt."  The  monthly  average 
of  temperature  at  S  a.m.,  and  the  total  of  rainfall  for  17  stations. 

Norway. — Daily  for  12  stations.  Averages  for  about  '60  stations  (in  the 
Jahrbuch). 

Switzerland. — From  1.5  stations  the  observations  are  printed  in  full;  from 
about  30  others  daily  averages,  &c.  From  the  rest,  monthly  sum- 
maries. 

United  States. — Xo  reply. 

Canada. — For  answer,  see  Question  17. 

Question  19. — 7s  provi.fion  made  for  the  discussion  of  particular  points  in 
reference  to  storms,  weather,  public  health,  agriculture,  Sfc,  or 
in  reference  to  more  scientific  questions  f 

Austria. — The  discussion  of  particular  points  in  reference  to  storms,  &c.  is 
left  as  free  and  voluntary^  work  to  the  different  persons  constituting  the 
scientific  stafF.  The  Journal  of  the  Austrian  Meteorological  Society  is 
the  usual  publication  in  which  questions  of  this  natiure  are  discussed. 

Hungary. —  By  several  observers  phenological  observations  are  made  with 
special  reference  to  agriculture  which  are  published  in  the  Jahrbiicher. 
A  comparison  of  the  relation  between  disease  and  meteorological  con- 
ditions is  periodically  published  by  the  Statistical  Bureau  of  Vienna. 

Baden. — No. 

B.\vari.\. — The  official  stations  of  the  2nd  order  are  specially  appointed  for 
agriculture  and  forest  purposes. 

Belgium. — No  reply. 

Denmark. — The  study  of  the  great  movements  of  the  atmosphere  has  been 
prepared  by  the  construction  of  synoptical  charts,  embracing  the  whole 
of  Europe,  since  the  commencement  of  1867.  The  distribution  of  rain 
over  the  country  with  the  different  winds  is  specially  studied. 

France. — No  reply. 

Hamburgh. — ^Yes. 

HoLL.\ND. — Certainly. 

It.\ly. — No  reply. 

Portugal. — No. 

Prussia. — No  reply. 

Russia. — Tlie  director,  his  assistant,  and  the  physicists  are  pledged  to  do  such 
work.  The  results  are  published  in  the  Repertorium  fur  Meteorologie 
brought  out  by  the  .\cademy  of  Sciences. 

Saxony. — No.  However  the  influence  of  the  climate  on  agriculture  and  the 
economy  of  forests  is  to  be  ascertained,  tliis  being  a  matter  for  the 
superintendent  to  decide. 

Sweden. — The  collected  material  is  worked  up  into  scientific  papers.  Of 
these  have  appeared: — (1.)  Edlund :  Contributions  to  the  knowledge 
of  the  climate  of  Sweden.  (2.)  Rubenson  on  the  amount  of  the  rain- 
fall in  Sweden,  &c.  Presented  to  the  Academy,  but  not  yet  printed 
are:  (1.)  RM6e/i.son  monthly  and  yearly  averages  of  temj)erature.  (2.) 
The  same  on  the  daily  variations  of  temperature.  (.}.)  Forssmann  on  the 
high-water  obser^'ation9  instituted  on  the  .Swedish  Coast. 

Norway. — It  is  left  to  the  time  the  director  may  find  for  such. 

Switzerland. — The  discussion  of  materials  has  been  provided  for  and  is  in 
part  commenced. 
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Umted  States. — In  the  Report  for  the  year  1875,  jj.  96,  it  is  stated,  that 
"  During  this  period  J,(123  signals  have  been  ordered,  counting  each 
"  separate  display  at  each  port  a  separate  signal,  in  anticipation  of  67 
"  dangerous  sforins.  Of  this  number  7(>  per  cent,  have  been  afterwards 
"  reported  as  verified  by  the  occurrence  of  dangerous  winds  at  the 
•'  points  where  the  signals  were  displayed,  or  within  a  radius  of  100 
"  miles  from  these  points." 

"  The  effort  has  l)een  continued  during  the  year  to  exhibit  as  widely 
*'  as  possible  in  the  ayricultKral  districts  the  results  of  the  daily  Office 
"  studies,  in  the  fornn  of  printed  forecasts,  for  the  benefit  of  the  agri- 
"  cultural  population  of  the  United  States.  The  continuance  of  this 
"  work  hai  seemed  to  be  warranted  by  tlie  favour  with  which  it  has  been 
"  received.  By  an  arrangement  with  the  Post  Office  Department, 
"  6,,'j()4  printed  farmers'  bulletins,  on  which  have  appeare.l  the  daily 
■"  reports  of  this  Office,  have  been  distributed  and  displayed  in  frames 
''  daily,  at  as  many  different  post  offices  in  different  cities,  villages,  and 
"  hamlets  in  different  States.  At  niidnight  of  each  day,  the  midnight 
"  report  of  the  Office  for  the  ensuing  day  is  telegi-aphed  to  20  centres 
•'  of  distribution,  as  follows  :  These  have  been  carefully  selected  as 
"  located  in  the  midst  of  the  denser  agricultural  populations  of  the 
"  States,  and  at  points  where  facilities  of  communication  enabled  the 
"  suiTOunding  districts  lo  be  most  rapidly  supplied.  The  telegraphic 
"  report  received  at  a  centre  of  distribution  is  at  once  printed  by 
"  enlisted  men  of  the  Signal  Service,  on  bulletin  forms  provided  for 
"  that  i)urpose,  enveloped  as  rapidly  as  printed,  addressed  to  each 
"  designated  i)Ost  office  within  the  district  to  be  supplied,  and  which 
"  can  be  reached  by  the  swiftest  conveyance  by  the  hour  of  2  p.m.  of 
"  the  date,  and  are  then  placed  in  charge  of  the  Post  Office  Depart- 
•'  ment,  under  an  arrangement  by  which  each  postmaster  receiving  the 
"  bulletin  has  the  order  of  the  Postmaster  General  to  display  it  instantly 
"  in  a  frame  provided  by  this  Office  for  the  purjjose,  and  to  report  the 
"  fact  of  its  receipt  and  of  its  display  in  writing  to  the  chief  signal 
"  officer. 

"  The  average  hour  at  which  the  bulletins  have  reached  each  of  the 
"  different  j)ost  offices,  and  have  been  displayed  in  the  frames,  has  been 
"11  a.m.  It  is  difficult  to  estimate  the  number  of  people  and  the 
"  varied  interests  it  has  been  attem])ted  in  this  way  to  benefit." 
Canada. — Weather  maps  are  constructed  daily  for  the  whole  continent  for 
each  of  the  three  telegraph  hours,  and  are  studied  with  a  view  of 
advancing  a  knowledge  of  the  principles  of  prognostication  as  well  as 
for  prognostication  relating  to  the  immediate  future. 

The  importance  of  discussions  regarding  health,  agricultiu*e,  &c.  &'c  , 
and  sundry  scientific  questions  is  fully  recognised  ;  but  as  the  value  of 
such  discussions  depends  (ceteris  jmribus)  on  tlie  correctness  of  obser- 
vations, the  number  and  territorial  distribution  of  good  stations,  and 
the  number  of  years  in  which  observations  are  carried  on,  it  has  been 
thought  better  to  employ  the  strength  of  the  Office  in  improving  the 
data  rather  than  in  drawing  premature  conclusions  from  them. 

Qufst'ton  20. — Have  any  researches  been  curried  on  with  a  vieio  to  the  improve- 
ment of  instruments  or  methods  of  rediicivg  observations  ^ 

AuS'TRiA. — Attention  has  been  directed,  of  course,  to  the  improvement  of 
instruments  and  of  the  methods  of  reducing  observations.  With  regard 
to  instruments,  the  Adjunct  Professor  Osnaghi  has  been  busy  with  the 
construction  of  new,  and  the  im]trovement  of  already  existing,  instru- 
ments. Of  the  methods  of  reduction  the  simplest  have  been  found  to 
answer  best. 

HvNGAKY. — For  ascertaining  the  fomiuhe  of  reduction  for  air  pressure  and 
temperature  there  exists  litbograjihed  material  extending  over  12 years; 
but  the  staff  for  calculating  them  is  wanting.  The  formulas  of  reduction 
drawn  out  by  tlelinek  ("  Ueber  den  tiiglichen  Gang  der  vorzUglichsten 
Meteor.  Elementen  ")  are  provisionally  in  use. 

Baden. — No  reply. 

Bavakia. — At  the  Central  Station. 
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Belgu'm. — No  reply. 

Denmakk. — A  new  antiiiomctcr  is  in  course  of  heing  tested. 

Fkanck. — No  reply. 

IIa.miiukc;. — ^.Vnuniff  such  rcseardies  must  especially  be  mentioned  the 
supply  of  tlie  stations  with  instruments  last  summer ;  the  result  was, 
very  special  directions  ;^iven  to  the  meclianicians  with  reference  to  each 
of  the  instruments  ;  the  researches  are  being  carried  on,  especially  as 
regards  the  efjuipmcnt  of  the  stations. 

Holland. — Not  particularly  with  a  view  to  the  improvement  of  instruments. 

It.vlv. — No  reply. 

I'oKruoAL.  — Yes,  especially  as  to  the  best  mounting  of  the  psychrometcr. 

Frussi.v, — No  reply. 

Russia. — (See  answer  to  Question  19.) 

Saxony. — Yes;  but  in  general  the  methods  are  altered  according  to  the 
resolutions  of  the  Congress  of  Vienna. 

Sweden. — No. 

Norway. — The  locality  has  hitherto  forbidden  such  investigations. 

SwiTZEKLAND. — Various  researches  are  to  be  found  in  the  Appendices  to  the 
yearly  volumes. 

United  Si'ates. — "A  model  rain-gauge,  a  model  anemoscope,  and  a  model 
"  mechanical  barometer,  all  self-registering,  and  arranged  upon  plans 
"  not  known  to  have  been  before  used,  have  been  constructed  at  the 
"  office,  and  are  now  undergoing  the  usual  tests."     (Report  for  18/5.) 

Canada. — Attention  has  been  turned  to  the  contrivance  and  improvement  of 
apparatus,  and  specially  of  anemometers. 

Question  21. —  IVhat  is  the  cost  of  the  Meteorological  Department  under  all  its 
different  heads  ^  (I.)  For  instruments.  (2.)  For  stations. 
(3.)  For  observers.  (4.)  For  cost  of  records.  (.5.)  For  trans- 
mission to  Central  Office.  ((>.)  For  verification  of  observations. 
(7.)  For  publication  of  results.  (8.)  For  learnings  of  storms. 
(9.)  For  abstract  physical  or  scientific  results. 

Austria. — The  wants  of  a  Central  Meteorological  Institute  are  changing 
every  year,  and  the  more  so  if  the  funds  granted  to  it  in  former  years 
have  been  low  beyond  measure,  and  if  the  relations  of  the  Institute  have 
been  totally  altered  by  the  erection  of  a  new  building  for  the  obser- 
vatory, (1870-72)  and  the  erection  of  many  new  self-registering  instru- 
ments. It  seems  therefore  advisable  not  to  communicate  the  fixed  sums 
granted  systematically  to  the  Central  Institute  (to  which  supplementary 
grants  have  been  added)  but  the  funds  asked  from  the  Governm.ent  for 
the  year  1877- 

(1.)  Instruments,  library,  &c.  -  -  -  .     ^^280 

(2.)  Instruments  for  stations,  carriage  of  instruments,  &c.      -  58 

(3.)  Small  renuinerations  to  some  observers    -  -  -  25 

(4  )  Records,  printing  of  forms  for  entering  the  observations  -  17 

(5.)  For  messengers  carrying  the  telegrams  to  the  telegraph 

office  at  eight  stations  -  •  -  -  -  20 

(6.)  Verification  ft)r  inspections  ...  -  50 

(7  )  Publication  of  Jahrbuch  and  lithographed  bulletin  -         178 

(8.)  Warnings  of  storms.  There  are  no  warnings  m  the 
j)roper  sense  in  Austria.  The  Meteorological  Teleurams 
are  transmitted  free  of  cost.  Forms  for  telegraphic 
records,  &c.,  and  pay  of  telegraphist      -  -  -  77 

(9.)  There  is  no  fund  for  abstract  physical  or  scientific  results. 
Practically  application  must  be  made  to  the  Academy 
of  Sciences  or  to  the  Meteorological  Society. 

Total      -   ..£"705 

From  the  total  sum  of  705/.  there  iiave  to  be  subtracted  the  remuneration 
given  to  the  photographer  and  to  the  telcgra[>hi3t  (i'-U.  and  ()5/.)  as  already 
mentioned  in  answers  to  Question  15.  If  this  is  done  the  total  sum  will 
be  597/. 

M  958.  X 
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There  are  still  other  costs  :  (a),  for  conservation  and  repair  of  the  premises, 
42/. ;  (b),  for  fuel,  55/. ;  (c),  for  gas  in  the  office,  on  the  stairs,  in  the  corridors 
&c.,  for  cleaning  and  keeping  up  the  garden,  83/.;  total,  180/.  The  total 
expenses  of  the  Meteorological  Institute  under  all  its  diCFtrent  heads  are 
therefore : 

A.  For  the  staff  ....     ^^,220 

B.  For  the  Central  Institute  and  the  stations  59/ 

C.  For  the  premises  and  the  garden    -  -  180 

Total     -        1,997 


Hungary.— (1.)  1^.^00  Central  Office  and  stations. 
(3.)        100 
(r\\  are  defrayed  out  of  the  sum  for  Chancery  expenses. 

(60  J       50 1 

(7.)         40/ 

(B.) 

(9.) 
The  entire  budget,  including  salaries,  rent,  &c.,  1,300/. 
Baden. — Not  known. 
Bavauia._(1.)  .^IHfi  I  expenses  of  outfit. 

(3.)  87'         1 

(4.)  19  1 

(5.)  —  ^yearly  maintenance. 

(6.)  -  I 

(7.)  8  lOs.  J 

(9.) 
Belgium. — There  is  no  office  created  specially  with  reference  to  the  study  of 
meteorology.  The  labours  of  the  Royal  Observatory  are  divided  between 
tw  o  distinct  services,  the  astronomical  and  the  meteorological ;  but  the 
grant  which  is  allowed  each  year  to  the  Observatory  is  common  to  both, 
and  is  subdivided  as  follows  : 

Staff     -  -  _  -  -  -  -  -     ^742 

Material  (i.e.,  printing,  purchase  of  instruments  and 

works,  miscellaneous  expenses,  &c.)  -  -  -        322 

1,064 

Denmark. — The  budget  of  the  year  1875  may  be  divided  as  follows  : 

Director,  two  assistants  -             -             -             -  ^^"292 

Draughtsman  and  calculators     -             -            -  120 

Instruments  and  stations             _             _             .  105 

Printing  of  lists,  &c.       -             -             -             -  96 

Library  ------  38 

Office  custodian              -             -             -            -  75 

Observers           -----  99 

Journeys  of  inspection   -            -             .            -  30 

855 


France. — No  special  budget.  The  expenses  of  land  observations  are  defrayed 
out  of  the  vote  for  the  National  Observatory ;  those  of  maritime  obser- 
vations out  of  the  Navy  vote. 

Hamburg. — Expenses  of  the  Central  Station  building,  repairs,  and 

travelling  expenses       ------     ^650 

Expense  of  telegraphic  reports    -----     1,500 

For  instruments,  models,  books,  charts,  and  publications  -        900 

Office  expenses  of  the  agencies,  and  for  keeping  their  books       -         125 
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Holland. — I  have  not  so  large  a  sum  at  my  disposal  that  strictly  defined 
sums  shuuUl  he  allowed  uudi-r  so  many  heads.     Till   now  we  have 
never  paid  more  for  the  stall',  clerks,  and  jjcrsonal  assistance  in  general 
than     ------_.     ji!(]2o 

And  fur  instruments,  jjublications,  different  costs  -  -        aS'.i 

1,208 
However,  the  director  of  the  Marine  section  and   I  have  each 

fruni  other  sources  about  1  ()/"/•  -  -  .         say         37-^ 

Telegrams  which  are  paid  by  the  Government    -  -  .        .500 

Total,  all  included     -     ^'2,0.-^3 
Italy. — Xo  reply. 


UGAL.  — (1.)  ^112 

(2.) 

— 

(3.) 

216 

(4.) 

15 

(6.) 

— 

(6.) 

— 

(7.) 

90 

(8.) 

— 

(9.) 

— 

Prussia. — For   salaries  of  one   councillor   and    one   assistant,   including  an 

allowance  to  the  latter  for  house  rent  -             -             -             -  Jk!37'-i 
For  all  other  personal  expenses,  remunerations  to  watchers  at 

the  dill'erent  meteorological  stations    -             .             -            -  825 

Remuneration  for  special  services             -             -             -             -  15 
For  rejiairs  of  meteorological  api)aratus,  for  stationery,  printing, 

bookbinding,  and  travelling  expenses               -            .            .  278 

Total     -     ^1,490 

It  maybe  obseivel  that  besides  the  sjjccial  Meteorological  Institutions  of  the 
remaining  German  States,  the  Ilydrographic  Department  and  the  German 
Lighthouse  Department,  both  of  which  are  under  the  control  of  the  Minister 
of  Marine,  are  connected  with  the  Meteorological  Institute.  Their  respective 
costs  are,  for  1876 — 

For  the  Hydrographic  Department      -  -     .£'6,922 

„       Lighthouse     -  -  -  -        6,51-1 

A  new  observatory  is  in  course  of  erection  at  Potsdam. 

Russia. — Yearly  credit  of  the  Central  Observatory  at  St.  Petersburg,  for  the 
time  being,  6,.':iOO/.  The  weather  telegrams  are  quite  free  and  may  be 
estimated  at  7,700/.  a  year.  The  outlay  on  the  other  hand  for  meteo- 
rology and  earth  magnetism  may  be  computed  at  5,600/.  'J'his  pnn- 
cipally  concerns  the  other  stations  of  the  1st  order,  Tiflis,  Pckin, 
Barnaul,  &c. 

Saxony. — About  750/. 

(1.)  about  .£100 


(2.)   „ 

30 

(3.)   „ 

250 

(4.)   „ 

75 

(6.)/" 

75 

(7.)  ,, 

90 

(».)      ,, 

— 

(9.)  ,. 

— 

£  2 
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SWEDKN. 

^\,imi.,  viz.  :— 

£ 

s 

Salary  of  director 

- 

- 

281 

5 

„        amanuensis 

. 

- 

140 

0 

,,        the  observers     - 

- 

. 

.•37 1 

5 

Calculations 

- 

. 

84 

5 

Servants   -             -             - 

. 

. 

;i9 

o 

Instruments  for  private  stations 

. 

- 

b% 

0 

Other  expenses     - 

Total     ■ 

-    £. 

125 

0 

1,098 

0 

Norway.— 1,080/. 

I  am  not  able  to  class  the  cost  under  these  heads  exactly.    The  annual 
grant  is  1,080/.,  of    which  480/.    is   for  expenditure  for  instruments, 
l)rinting,  house  rent,  tours  of  inspection,  &c.,  and  the  rest  is  for  salaries 
to  officials  and  observers.     Telegraphy  is  free. 
Switzerland. — About  640/.  per  annum. 
(1.)  £'i2 
(2.)     40 
(8.)     32 
(4.)     - 
(5.)      16 
(6.)    280 
(7-)   240 
(8.)     - 
(9.)      - 
United  States. — The  following  are  the  returns  of  sums  expended  by  the 
Signal  Office  during  the  fiscal  year  1874-5  : 

For  the    maintenance  of  stations    already   existing  and 

establishment  of  new  stations    -  -  -  -       .^25,660 

For  manufacture,  purchase,  and  repair  of  meteorological 

instruments  and  storm  signals  -  -  -  -  3,260 

For  publication  and  distribution  of  maps,  bulletins,  &c.   -  13,460 

For  construction  of  telegraph  lines  _  _  .  20,800 

For  cost  of  telegrams  and  postage  communication  -  39,662 

.€*102,842 


Canada. — It  is  imjiossible  to  state  in  each  case  the  cost  of  the  several  heads 
(I)  to  (9).  For  example,  the  cost  of  stations,  as  distinct  from  salaries  of 
observers,  cannot  be  separated  from  that  of  instruments,  or  from  that 
of  records  (by  which  I  understand  register  forms.  &c.).  Again,  the  cost 
of  the  verification  of  the  observations,  and  of  abstract  physical  results, 
is  mixed  up  with  that  of  the  salaries  at  the  Central  Office,  and  of  the 
appliances  employed  there. 

As  far  as  it  is  possible  to  give  theiu,  the  details  are  approximately  as 
follows ;  but  it  may  be  stated  that  the  figures  will  be  greatly  modified 
in  future,  the  cost  of  the  instruments  being  ix'duced,  and  that  of 
visitation  and  telegraphy  being  increased  : — 

1.  Instruments  -  .  -  .  .     ^900 

2.  Visitation  of  stations         -  -  -  -  80 
,,    r  Salaries  of  observers       .             -            -            .      1,800 

\  Drum  agents      -----  85 

4.  Stationery,  including  forms  ...        260 

5.  Postage,  including  transmission  of  records  .         100 

6.  ? 

7.  See  17ff. 

8.  Telegraj)hy,  including  collection  of  data,  as  well 

as  issue  of  warnings     ....     2,000 

9.  V 


•  Calculated  at  6  dollars  to  the  £. 
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Question  22. — Does    your    Df/xirtment    deal    with     both    Land     and    Ocean 
Meteoroloijy  ? 

Austria. — The  work  of  the  Austrian  Central  Meteorological  Institute  is 
confined  to  Land  Meteorology  only  ;  it  includes  however,  magnetical 
determinations,  and  more  especially  observations  of  the  variations  of  the 
three  magnetic  elements,  and  absolute  magnetic  determinations,  to  be 
made  regularly  every  month  at  Vicima,  and  from  time  to  time  in  the 
whole  Austrian  monarchy. 

Hungary. — Only  with  Land  Meteorology. 

Badkx — No. 

Bavaria. — With  Land  Meteorology  only. 

Bklgil'.m. — No  rei)ly. 

Dkn.mark. — Until  now  only  with  the  1st  branch  of  meteorology.  Hydro- 
graphic  researches  have  however  commenced  with  the  year  ISJfi. 

France. — No  reply. 

Hamburg. — Division  I.  Maritime  Meteorology.  Di\'i.sion  11.  Instruments 
(Literature)  (Deviation).  III.  Coast  Meteorology  and  warnings  of 
storms.     IV.  Institute  for  the  vei-ification  of  chronometers. 

Holland. — No  reply. 

Italy. — No  reply. 

Portugal. — Yes. 

Prussia. — No  reply. 

Russia. — Yes,  but  only  starting  from  this  year. 

Saxony. — No. 

SwEDE.v. — Yes,  at  present ;  but  it  is  decided  to  erect  a  separate  Nautical 
Meteorological  Bureau. 

Norway. — The  dealing  with  Ocean  Meteorology  i.s  very  little.  Some  obser- 
vations of  temperature  of  the  sea  have  been  discussed.  (In  future  years 
I  intend  to  propose  a  special  building  for  the  Institute  ;  an  observatory 
of  the  first  order  (far  from  the  town) ;  a  larger  staiY  of  clerks  ;  a  division 
for  Ocean  Meteorology;  an  extension  of  the  storm  warning  system.) 

Switzerland. — The  latter  naturally  has  nothing  to  do  with  us. 

United  States. — No  reply. 

Canada. — Nothing  has  been  done  with  reference  to  Ocean  Meteorology,  but 
it  is  probable  that  ships'  logs  will  be  collected  to  aid  in  the  study  of 
storms. 


APPENDIX  VI. 


Keport  of  the  Third  Committee. 

First  Meeting,  15th  April,  at  llh.  a.m. 
Present : — MM.  Mascart  (President),  Cantom,  de  Brito-Capello, 
HouzEAU,  INIendeleef,   Moii.v,    Palmieri,    Schenzl,    Snellen', 
Wild,  and  von  IJezold  (Secretary). 

At  the  request  of  the  President,  Mr.  Scott  (.Secretary  to  the  Congress) 
submitted  a  list  of  the  printed  reports,  &c.  on  the  questions  which  had  been 
referred  to  the  Committee,  viz.,  Nos.  12  and  HJ-25,  and  stated  that  the  ques- 
tion of  seismometry  had  also  been  referred  to  it. 

The  President  opened  the  discussion  upon  question  10  of  the  Programme 
(Comparison  of  Standard  Instruments). 

M.  Wild  s])oke  upon  the  comparison  of  barometers,  and  gave  a  resume  of 
the  ideas  contained  in  his  report.* 

M.  Cantoni  thought  it  very  desirable  that  barometers  from  three  stations  of 
Italy,  for  example,  Rome,  Naples,  and  I'alermo,  should  be  compared  as  pro- 
posed l)y  M.  ^^  lid.  In  this  sense  Italy  might  take  part  in  the  realization  of 
the  scheme. 

M.M.  Mendeleef,  llouzeau,  Mohn,  and  de  Brito  Capello,  made  some 
remarks  iipon  this  subject. 

♦  RapiKirts  sur  Ics  questions  du  Programme,  p.  37. 
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The  resolution  given  at  p.  12  was  put  to  the  vote  and  adopted. 

The  President  opened  the  discussion  upon  Question  16  (the  Determination 
of  the  fixed  points  of  Thermometers). 

MM.  Cantoni,  Wild,  Snellen,  and  Mendeleef  took  part  in  the  discussion. 

The  resolution  given  at  p.  12  was  put  to  the  vote  and  adopted. 

The  discussion  on  questions  17  and  18  was  adjourned. 

The  President  opened  the  discussion  upon  Question  19  (Radiation). 

MM.  Cantoni,  Palmicri,  and  Wild  took  part  in  the  discussion. 

The  Committee  adopted  the  resolution  given  at  p.  l.'i. 

The  discussion  on  questions  20  and  21  was  adjourned. 

The  President  opened  the  discussion  upon  question  22  (Rain  Gauges). 

MM,  Mohn,  Cantoni,  v.  Bezold,  Palmieri,  Snellen,  and  Zenger  spoke  upon 
this  suhject. 

The  Committee  adopted  the  resolution  given  at  p.  13. 

The  discussion  on  question  2.3  was  adjourned. 

The  discussion  was  opened  upon  question  24  (Ozone). 

MM.  Cantoni  and  Palmieri  made  some  remarks,  and  described  the  experi- 
ments which  had  l)een  made  in  Italy  upon  this  subject.* 

M.  Zenger  described  a  new  method  which  he  had  emploj'ed,  based  upon  the 
use  of  bj-driodic  acid,  contained  in  an  apparatus  with  Liebig's  bottles,  through 
which  the  air  was  made  to  pass  by  means  of  an  aspirator. 

MM.  Cantoni  and  Palmieri  spoke  of  the  great  difficulties  connected  with  an 
exact  determination  of  ozone. 

The  resolution  given  at  p.  15  was  adopted, 

The  next  meeting  was  fixed  for  Wednesday,  2h.  p.m. 

E.  Mascart,  President. 
V.  Bezold,  Secretary. 

Second  Meeting,  16th  April,  at  2h.  p.m. 

Present  : — MM.  Mascart  (President),  Cantoni,  de  Bkito-Capello, 
HouzEAU,  Mendeleef,  Mohn,  Palmieri,  Schenzl,  Snellen, 
Wild,  and  von  Bezold  (Secretary). 

With  reference  to  the  protocols  of  the  first  meeting,  the  President  com- 
municated a  letter  from  M.  ^larie-Davy  to  M.  Buys  Ballot,  relative  to  M. 
VioUe's  report  on  radiation.  This  letter  will  be  printed  as  a  report  to  the 
Congress.f 

The  protocols  were  confirmed. 

The  President  opened  the  discussion  upon  question  17  (Exposure  of 
Thermometers). 

M.  de  Brito-Capello  remarked  that  he  had  presented  a  report  upou  this 
subjectjj  and  that  there  was  another  by  M.  Wild.§ 

M.  Cantoni  proposed  that  the  discussion  of  this  question  should  be  taken 
conjointly  with  that  of  question  20  (Humidity  of  tlie  Air).|| 

M.  Wild  added  some  remarks  to  his  report  on  thermometer-screens. 

M.  Mohn  expressed  his  satisfaction  at  finding  that  M.  Wild  did  not 
recommend  absolutely  one  definite  form  of  screen,  because  it  was  often 
necessary  to  take  the  convenience  of  observers  into  account. 

M.  Wild  was  quite  of  the  same  opinion,  and  he  insisted  especially  upon  the 
bad  efPect  of  the  wooden  screens  of  large  dimensions  which  retard  the  action  of 
thermometers,  a  disadvantage  which  the  small  metal  screens  did  not  present. 

M.  Cantoni  added  that  he  had  obtained  good  results  with  wooden  screens 
when  they  were  of  very  small  size. 

M.  liouzeau  communicated  the  general  result  of  the  comparisons  v/hich 
had  been  recently  made  at  the  Royal  Observatory  of  Brussels  with  three 
different  thermometers.  The  first  was  set  up  in  the  garden  of  the  Observatory, 
placed  in  a  wooden  louvred  screen  of  tolerably  large  size,  and  protected  by 

*  Rapports  sur  les  questions  du  Programme,  p.  83. 
t  Ibitlcra,  p.  277. 
X  Ibidem,  p.  267. 
§  Ibidem,  p.  18. 
II  Ibidem,  p.  119. 
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the  huildinji;  from  the  direct  action  of  the  sun.  The  second  was  jdaccd  in  the 
common  centre  of  two  hollow  metiil  spheres,  eacli  composed  of  alternative 
])ands  and  s])accs,  tlie  bands  of  one  sphere  correspondinpf  to  tnesi)accs  of  the  other. 
Lastly,  the  third  thermometer  was  a  slinff-thermometer  (thcrmometre-fronde), 
used  in  the  open  air,  in  the  shade.  The  result  of  these  eomi)ari3ons  has 
shown  that  these  three  thermometers  often  did  not  differ  by  more  than  a  tenth 
of  degree.  This  figure,  0  '1,  will  nearly  measure  the  ordinary  difference  of  these 
instruments. 

M.  Tacchini  recommended  the  Committee  not  to  take  a  definite  decision  on 
the  form  of  screens  for  protectin;f  thermometers  ;  he  spoke  of  the  experiments 
which  he  had  made  at  Palermo,  and  stated  that  wooden  screens,  whose  dimen- 
sions were  limited  even  to  a  metre,  oujjcht  to  be  suppressed.  He  exi)lained  the 
form  ado|)tcd,  viz.,  "  II  Balcone  meteorico  di  Palermo,"  and  which  he  had 
proposed  for  use  at  other  stations;  at  the  same  time  he  acknowledged  the  very 
interesting  communications  of  M.  Wild. 

The  Committee  adopted  the  resolution  given  at  p.  12, 

The  discussion  of  question  18  of  tlie  Programme  (Earth  Temperature)  was 
opened,  and  after  some  observations  the  resolution  gi\en  at  p.  \'i  was  adopted. 

The  President  opened  the  discussion  upon  question  20  (Humidity  of  the 
Air). 

M.  Cantoni  read  a  report  upon  this  subject.* 

M.  "Wild  explained  some  experiments  which  he  had  made  upon  this  subject. 
and  he  thought  it  was  desirable  to  add  an  aspirator,  at  least  for  the  wet-bulb 
thermometer. 

M.  Cantoni  made  some  remarks  on  the  difficulties  presented  in  determining 
the  humidity  of  the  air  by  means  of  the  dry  and  wet  bulb  thermometers  when 
the  temperature  is  very  m  ar  or  below  the  freezing  point. 

M.  von  Bezold  remarks  that  these  diiiiculties  were  well  known  to  him,  and 
that  they  occur  very  t'reciuently  in  colder  climates.  He  proposed  that,  if  pos- 
sible, the  addition  of  a  hair  hygrometei',  for  instance,  that  of  Kappe,  of  Zurich, 
should  be  recommended. 

M.  Wild  stated  that,  in  Russia,  hair- hygrometers  were  everywhere  used  by 
the  side  of  the  dry  and  wet  bulb  thermometers. 

M.  Snellen  made  the  following  communication  upon  this  point  :  that  while 
he  liked  the  improvement  introduced  by  M.  Alluard  in  the  manner  of  observ- 
ing the  dew-point  when  Regnault's  condensation  method  is  employed  for 
determining  the  humidity  of  the  air,  he  nevertheles3  thought  that  the  same 
result  might  be  arrived  at  in  the  following  way  :  Place  behind  the  vessel 
containing  the  ether,  by  the  evaporation  of  which  condensation  is  attained,  a 
piece  of  dull  blackened  paper  or  other  screen,  at  such  a  distance  that  the  free 
circulation  of  the  air  shall  be  in  no  wise  impeded.  Then  when  the  silver  vessel 
is  examined  by  means  of  a  magnifying  glass,  the  reflected  image  of  the  screen  is 
seen  on  it,  and  quite  close  to  it  the  screen  itself;  this  allows  of  the  accurate 
determination  of  the  moment  of  condensation,  in  this  manner;  the  separation 
between  the  vessel  and  the  screen  absolutely  cannot  be  seen,  at  least  as  long  as 
the  surface  of  the  vessel  is  well  polished  and  no  dew  is  deposited ;  but  at  the 
moment  this  latter  case  takes  place  the  separation  is  immediately  seen,  the 
vessel  taking  a  whitish  glinuner,  while  the  screen  retains  its  first  aspect. 

The  Committee  adopted  the  resolution  given  at  p.  1.1 

The  meeting  closed  at  4h.  p.m. 

E.  Mascakt,  President. 
V.  Bezold,  Secretary. 


Third  Meeting,  17th  April,  '2h.  p.m. 
Present  : — ^Hl.  Mascvut  (President),  dk  BuiTO-C.vrELLO,  IIouzeau, 
Mexdeleef,    AIoh.v,  P-vlmieua,    Siiknzl,   Snellen',    Wilh,  and 
VON  Bezold  (Secretary). 

The  President  opened  the  discussion  on  question  21  ( Evaporation). 
M.   Cantoni    made   the  following   remarks  : —  The   numerous  experiments 
made  in  Italy  by    MM.  Tacchini,  Ragona,  Frisiani,  and  myself,  in    recent 

*  Riipports  siir  lea  questions  du  Programme,  p.  119. 
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j'ears,  and  of  which  I  have  given  a  resume  of  the  results  in  a  notice  published 
with  the  Supplement  to  Meteorolorjia  Italiana*  all  tend  to  confirm  the 
following  principle  : — 

"  AVe  cannot  have  comparable  atmometers  unless  all  conditions  of  form  are 
well  estal)lished  as  to  dimensions,  construction,  and  exposure  of  the  apj)aratus  ; 
and  it  is  especially  necessary  that  they  should  be  of  small  size." 

After  a  short  discussion,  in  which  MM.  Pittei,  AVild,  Denza,  and  Cantons 
took  part,  the  resolution  given  at  p.  K5  was  adopted. 

The  C'ommittee  then  discussed  question  2.'3  (Anemometers). 

M.  Wild  gave  an  account  of  M.  Dohrandt's  investigations  upon  this 
subject. t 

M.  Mohn  drew  attention  to  the  anemometer  of  M.  Hagemann,  of  Copen- 
hagen, which  appeared  to  give  very  good  results,  at  least  when  the  velocity  of 
the  wind  exceeded  a  certain  rate. 

M.  Wild  stated  that  he  had  also  made  some  experiments  with  this 
anemometer,  but  they  were  not  sufficient  to  enable  him  to  gi\-e  a  definite 
opinion. 

M.  Snellen  recommended  the  adoption  of  M.  Spangenberg's  method. 

M.  de  Brito-Capello  read  a  report  upon  this  subject. 

M.  IMantamour  regretted  that  the  vertical  component  of  the  wind  was  not 
sufficiently  observed.  He  w;ts  of  opinion  that  this  determination  would  be  of 
the  greatest  interest,  because  it  would  enable  us  to  ascertain  the  inclination  of 
the  wind. 

M.  Wild  stated  that  he  had  made  various  experiments  in  this  direction  with 
a  wind  \'ane  on  a  horizontal  axis,  which  had  given  satisfactory  results 

M.  Tacchini  proposed  the  employment  of  a  normal  standard  anemometer. 

M.  Weihrauch  was  of  opinion  that  the  construction  of  such  an  instrument 
was  impossible,  on  account  of  the  inevitable  changes  of  friction. 

M.  Snellen  was  of  the  same  opinion. 

M.  Houzeau  requested  that  this  question  might  be  referred  to  the  International 
Committee,  who  would  undertake  this  comparison  when  it  judged  it  opportune. 

M.  Wild  recommended  the  transmission  by  post  of  one  of  the  anemometers 
of  Schulz  of  Dorpat,  and  that  it  should  always  be  compared  before  and  after 
a  voyage  with  a  normal  instrument  placed  at  a  cei'tain  station,  for  instance,  at 
St.  Petersburg. 

The  (yommittee  adopted  the  resolution  given  at  p.  14. 

The  Committee  proceeded  to  discuss  question  25  (Atmospheric  Electricity). 

M.  Mascart  gave  the  Presidency  to  M.  Cantoni. 

M.  Palmicri  explained  his  views  upon  this  subject,  and  gave  a  resume  of  the 
works  he  had  published  tliereupon.J 

M.  Mascart  did  not  share  the  opinion  of  M.  Palmieri  with  respect  to  the 
continuity  of  observations,  and  he  insisted  upon  the  following  points  : 

1°.  It  is  necessarj'  to  make  continuous  observations  on  the  phenomenon, 
because  atmospheric  electricity  changes  so  \'ery  quickly. 

2°.   It  is  necessary  to  make  sure  always  that  the  insulation  is  j)erfect. 

3°.  The  continuous  records  should  be  elected  by  intermittent  observations. 

4°.  It  is  necessary  that  the  indications  of  the  electrometer  should  lie  pro- 
portional to  the  intensity  of  the  phenomenon  observed,  or  at  least  that  each 
electrometer  should  be  furnished  with  a  tal)!e  of  graduation. 

M.  Denza  reported  the  exjieriments  made  with  x\I.  Palmieri's  instruments  at 
different  places  in  Italy,  and  thought  that  those  instruments  might  everywhere 
furnish  satisfactory  results. 

After  some  remarks  by  MM.  Mascart,  Palmieri,  Cantoni,  Wild,  &c.,  the 
Committee  adopted  the  resolution  given  at  p.  15. 

The  meeting  closed  at  4h.  p.m. 

K.  Mascart,  President. 
V.  Bezoli),  Secretary. 


*  Rapports  sur  les  questions  du  Programme,  p.  12.3. 
t  Ibidem,  p.  49. 
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Fourth  Meetinjjf,  iSth  April,  at  llli.  a.m. 

Present: — MM.   Ma.scaut  (Prt'sidcnt),  dk  Bkito-Cai'kllo,  IIouzicau, 
MoiiN,  Mkndici.kkf.  Wild,  and  v.  Bkzold  (Secrctaiy). 

The  protocols  of  the  last  meetinj^  were  confirmed. 

The  President  announced  that  he  liad  received  the  following  letter  from 
Mr.  Buchan  on  the  e.xposure  of  thermometers  : — 

'■  Scottish  Meteorological  Society,  Edinburgh, 
"  My  dear  Sir,  Aj)ril  I4th,  IHJ'.)' 

"  I  r.uEATLY  re<iret  tiiat,  owing;  to  the  effects  of  my  accident  in  September, 
I  have  not  been  able  to  .submit  a  report  on  question  17  to  the  Congress  at 
Rome,  as  I  hoped  1  should  have  been  able  to  do  in  December,  when  requested 
to  do  so  by  the  Permanent  (.'ommittee. 

"  Even  yet  I  could  not  undertake  the  preparation  of  such  a  report  on  account 
of  the  large  and  difTicult  question  raised  by  the  phrase  '  destined  to  give  the 
temperature  of  the  air.' 

"  If  the  problem  be  a  practicable  one  to  devise  some  instrumental  arrange- 
ments for  the  observation  of  the  true  temperature  of  the  air,  we  are  so  far  from 
an  appro.vimate  solution  of  it  as  practically  to  shut  us  up  to  the  adoption  of  a 
method  of  observation  which  will  secure  uniformity.  Eurtlier  we  cannot 
meantime  go. 

"  Some  time  ago  Mr.  Stevenson  published  a  paper  on  this  point  which,  as  it 
meets  my  views,  I  take  the  liberty  of  subjoining.* 

"  I  continue  to  make  steady  and  satisfactory  progress. 

"  Yours  faithfully, 

"  R.  H.  Scott,  Esq.,  Alkxandek  Buchan. 

"  Secretary,  Permanent  Committee." 

M.  Zenger  exhibited  some  photograjjhs  of  the  sky  in  the  vicinity  of  the  sun. 
At  the  request  of  one  of  the  members,  M.  Zenger  promised  to  give  a  note, 
which  should  be  j)rinted  among  the  reports  to  the  Congress.f 

M.  Mascart  remarked  that  tha  circles  shown  by  the  pliotographs  of  M. 
Zenger  appeared  to  l)e  often  the  reproduction  of  invisible  corona'. 

M.  V.  Bezold  was  of  the  same  opinion,  and  he  thought  that  it  was  desirable 
to  determine  tlie  angular  diameter  of  the  circles. 

M.  Pahnieri  ])roposed  to  repeat  the  exjjeriments  of  M.  Zenger. 

The  President  communicated  to  the  Committee  a  work  by  M.  de  Rossi  (La 
Meteorologia  Endogena,  Milan,  1879). 

M.  de  Rossi  gave  a  short  resume  of  his  work,  which  is  printed  among  the 
reports. + 

After  a  short  discussion,  in  which  MM.  de  Rossi,  Pahnieri,  Cantoni,  and 
Mascart  took  part,  the  Committee  adopted  the  resolution  given  at  p.  15. 

The  meeting  closed  at  Ih.  p.m. 

E.  Mascart,  President, 
v.  Bezold,  Secretary. 


APPENDIX  VII. 


Kkpokt  of  the  First  Com.'mittek. 

A.  The  Committee  took  points  8,  12,  and  1.3  into  consideration,  and  first 
discussed  the  question  how,  in  the  interval  between  this  and  the  next  Congress, 
the  furtherance  of  common  work  in  meteorology  could  be  provided  for.  Two 
ways  leading  to  this  end  were  discussed  :  the  establishment  of  a  permanent 
international  central  institute,  and  the  a])j)ointment  of  a  committee,  to  hold 
office  until  the  next  Congress,  and  whicli  should  settle  the  necessary  business 
by  regular  correspondence  and,  as  often  as  requisite,  by  special  conferences. 

•  "Nature,"  Vol.  XV.,  p.  556,  April  26,  1877. 
t  This  note  has  never  been  received. 
t  Rapports  but  les  questions  du  Programme,  p.  257. 
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Tlie  latter  method  appeared  at  the  first  glance  as  tlie  most  tedious.  It  must, 
however,  be  affirmed  that  it  is  not  possible  at  ]>resent  to  create  a  permanent 
Central  Institute,  and,  on  the  other  hand,  the  e.\])eiience  gained  between  the 
time  of  the  Menna  and  the  present  Congress,  has  shown  that  a  Committee 
wliose  members  are  spread  even  over  the  whole  of  luirope  are  aljle  to  co-operate 
satisfactorily  in  carrying  out  the  decisions  of  the  Congress,  and  in  preparing 
and  even  executing  meteorological  investigations  of  a  general  nature. 

The  Committee  thought,  therefore,  that  they  would  promote  the  object  best 
in  proposing  for  the  immediate  future  a  similar  organisation.  By  the  help  of 
the  Committee,  also,  the  discussion  and  publication  of  such  works  as  require 
international  support  will  be  facilitated.  The  Committee,  after  deliberation, 
have  adopted  the  resolutions  v.'hich  are  now  submitted  for  the  a})proval 
of  the  Congress  {vide  p.  16). 

For  the  execution  of  its  functions  the  Committee  will  need  certain  funds, 
for  which  purpose  the  formation  of  an  international  fund  was  proposed  in 
section  8  of  the  Programme ;  it  was  jjroposed  that  the  countries  taldng  part  in 
the  Congress  should  be  called  upon  to  pay  a  fixed  contribution  to  this  fund. 
Many  members,  however,  declared  that  they  had  not  received  the  sanction  of 
their  Governments  to  such  an  obligation,  and  as  it  had  not  been  difficult 
hitherto  to  obtain  the  rcfjuisite  funds  by  mutual  agreement  in  each  special 
case,  it  was  preferred  to  refi'ain  from  making  any  resolution  thereupon,  and  to 
leave  it  to  the  Committee  to  ju'ovide  as  hitherto  for  the  reimbursement  of 
their  expenses  in  a  similar  way. — Resolution  D.,  ]).  17. 

B.  The  Committee  is  of  ojiinion  that  a  new  Congress  should  be  convened 
after  a  maximum  interval  of  five  years. — Resolution  B.,  p.  1/. 

C.  With  regard  to  the  further  proposals  made  in  points  12  and  13,  the 
Committee  proposes  the  Resolutions  A.  and  C.  given  at  pp.  16  and  1  7  for  the 
decision  of  the  Congress  : 

(Signed)  Brukns, 

Secretary. 


APPENDIX  VIII. 


Eeport  of  the  Second  Comjiittee. 

The  second  Committee  had  the  following  questions  to  consider  : 

Questions  4  and  5  of  the  Programme  of  the  Permanent  Committee  with  the 
proposals  of  MM.  Hildebrandsson,  de  Brito-Capello,  and  Weihrauch. 

A  communication  from  M.  Wojeikoff.* 

The  proposal  of  M.  Pittei.t 

Question  !)  of  the  Programme  of  the  Committee. 

Question  15  of  the  Programme  with  the  proposal  of  M.  Ilellmann. 

Qusetion  4. — With  respect  to  the  Report  of  M.  l?uys  IJallot  on  the  reduction 
of  means  of  observations  employed  in  the  different  countries  to  true  means,  the 
Committee  proposes  the  resolution  given  at  p.  20. 

Question  5. — After  a  thorough  discussion,  tlic  result  of  which  was  that  the 
number  of  international  stations  indicated  in  the  Utn-cht  report  should  l)e  con- 
sidered as  a  minimum,  and  in  which  the  great  difficulties  which  are  opj)osed 
to  the  enlargement  of  the  form  were  brought  forward,  and  in  taking  into  account 
also  the  proposals  of  MM.  Hildebrandsson,  de  Brito-Capello,  Miihry,  Sec,  the 
proposal  01  the  Committee  was  accepted  in  the  form  suggested  by  it  {ride  p.  20). 

On  the  proposals  of  MM.  Hildebrandsson  and  de  Brito-Capello  respecting  the 
regular  publication  of  observations  of  the  direction  of  the  upj)er  clouds,  and 
seeing  their  great  importance,  which  has  also  been  set  forth  by  Captain 
Hofl'meyer,  the  Committee,  considering  the  form  adopted  by  M.  Wild  as  the 
best,  makes  the  proposal  given  at  p.  22. 

On  the  proposal  of  M.  NViihrauch  as  to  the  great  importance  of  having  the 
data  of  the  mean  force  of  wind,  the   Committee,  after  having  discussed  this 

*  Rapports  sur  les  questioua  du  Programme,  p.  253. 
t  Ibidem,  p.  105. 
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matter  by  itself,  as  well  as  the  form  to  be  clioscn  for  the  publication  of  these 
data,  adopted  Nf.  Weibrauch's  projiosal  in  the  form  {riven  iit  |)p.  20-21. 

M.  WojiikolV,  of  St.  Peter.'^bur;',  has  sent  to  M.\I.  llimn  and  IIofTnieyer 
charts  with  isobars  for  the  whole  globe,  together  witli  exidanatory  text.  After 
an  exchange  of  ideas  upon  this  interesting  subject,  and  in  accordance  with  the 
expressed  desire  of  M.  NVojeikolV.  The  Committte  presents  to  the  Congress 
the  charts  which  M.  Wojeikoff  has  sent  representing  the  mean  annual  distri- 
bution of  atmospheric  jiressure,  and  which  are  intended  to  form  a  part  of  a 
more  extended  work  on  the  climate  of  the  glolje. 

On  the  proposal  of  M.  I'ittei  to  publish  an  international  dictionaiy  of 
meteorology,  and  after  a  discussion  as  to  the  contents  of  this  dictionary,  the 
resolution  given  at  p.  22  was  adopted. 

Question  !'. — M.  Ilellmann  proposes  to  add  thereto  a  catalogue  of  books  and 
papers  on  meteorological  subjects. 

After  a  long  discussion,  in  which  all  the  members  of  the  Committee  took 
part,  communicating  all  the  publications  of  this  kind  which  are  already  at  our 
disposal,  the  resolution  given  at  p.  21  was  adopted. 

Question  15. — As  to  the  establishment  of  rules  and  formulcB  for  reducing 
barometric  readings  to  the  sea  level  in  a  uniform  manner. 

M.  IJruhns  gave  a  brief  summary  of  the  results  of  the  report  which  he  had 
drawn  up  upon  this  question.* 

M.  Brubns  and  other  members  then  stated  the  difficulty  met  with  in  deter- 
mining the  mean  temperature  of  the  column  of  air  comprised  between  the  sea 
level  and  a  station  under  consideration,  which  temperature  is  necessary  for  the 
reduction  of  the  barometric  i-eading  to  the  sea  level. 

Upon  this  i)oint  M.  Plantamour  insisted  that  the  barometric  formula-  were 
not  apidicable  when  it  was  a  question  of  isolated  observations,  the  condition  of 
the  equilibrium  of  the  atmosphere  being  realised  only  by  means  of  a  large 
number  of  observations. 

The  Committee,  in  conformity  with  the  views  of  MM.  Bruhns  and  Hellmann, 
adopted  the  resolution  given  at  p.  22. 

(Signed)  Blase rna.  President. 

II ANN,  Secretary. 


APPENDIX  IX. 


Eefokt  of  the  Fourth  Committee. 
First  Meeting,  loth  April,  at  4h.  p.m.,  under  the  Presidency  of  M.  Neuuiayer. 

The  questions  submitted  to  the  4th  Committee  were  Xos.  6,  27,  2S,  29,  34, 
and  35. 

The  President  proposed  the  nomination  of  three  sub-committees,  but  after 
some  observations  by  MM.  Mascai-t,  Lorenz,  and  Scott,  it  was  proposed  by 
Captain  Iloffmeycr  that  the  whole  of  the  questions  should  be  treated  by  all  the 
members  of  the  Committee.     This  proposal  was  put  to  the  vote  and  adopted. 

The  Committee  then  proceeded  to  discuss  the  different  questions, 

Question  (!. — M.  Pittei  thought  that  the  International  Code,  which  was  very 
useful  for  the  exchange  of  telegrams  between  different  countries,  should  be 
modified  for  national  telegrams,  as  was  in  fact  the  case  in  Italy. 

M.  Mascart  said  that  the  discussion  on  question  (5  might  perhaps  be 
referred  more  usefully  to  a  future  Congress,  after  [)reliminary  experience,  for 
at  present  in  France,  for  instance,  (and  this  country  was  ])erh;ips  not  the 
only  one,)  the  central  office  was  occu|)ied  in  putting  t'.ie  International  Code 
into  practice,  in  the  form  which  was  adopted  at  I'trecht,  and  it  would  be 
impossible  for  him,  at  least  at  present,  to  introduce  any  change. 

M.  Lorenz  ]ii;oposed,  on  the  contrary,  to  discuss  the  question  of  improving 
the  system  of  meteorological  telegrams,  adding,  that  it  was  for  each  Govern- 

•  Kapports  sur  Ics  questions  du  Programme,  p.  191. 
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ment  to  judge   of  the  desirability   of  introducing  the  changes  proposed  by 
the  (Congress. 

M.  Pujazon  recommended  the  Committee  to  adopt  the  following  proposal: — 

■'  The  Committee  recommends  for  general  adoption  the  telegraphic  code 
pro])osed  at  IHrecht. " 

After  some  remarks  by  MM.  Pittei,  Pujazon,  Bruhns,  and  by  Mr.  Scott, 
who  drew  attention  to  the  improvements  ])roposed  by  MM.  Hann  and 
Rikatchcff,  Captain  Hoffmeycr  observed  that  the  different  reports  had  only 
just  been  distributed,  and  the  members  had  not  had  time  to  study  them,  and 
further,  that  these  re])orts  touched  upon  all  the  que-^tions  which  were  to  be 
discussed,  lie  therefore  proposed  as  a  princii)le  that  all  the  questions  should 
be  discussed  twice,  and  Mr.  Scott  especially  requested  the  adjournment  of 
question  6. 

Captain  HofFmeyer's  proposal  was  adopted  by  si.x  votes  to  fi\e,  the  other 
members  abstaining  from  voting.  Mr.  Scott's  proposal  was  unanimously 
adopted. 

Questions  2/,  -^,  and  29  were  likewise  adjourned,  as  certain  reports  had 
only  just  been  distributed,  and  also  because  of  the  absence  of  General  A.  J. 
Myer,  who  was  expected. 

Question  34.— Captain  HofPmeyer  gave  certain  particulars  relative  to  the 
construction  of  his  synoptic  charts,  and  said  that  the  simultaneous  observations 
were,  in  his  opinion,  still  too  few,  and  too  imequally  distributed  for  the 
purpose  of  undertaking  synoptic  charts  ;  he  would,  further,  try  to  introduce 
into  his  charts  all  possible  improvements,  and  he  finally  requested  that  the 
question  of  synoptic  charts,  and  of  simultaneous  observations,  should  not  be 
mixed  up,  but  treated  separately. 

Mr.  Scott  gave  some  information  about  the  synchronous  charts  which  had 
been  constructed  in  England,  about  those  of  General  Myer,  and  more  particu- 
larly about  those  of  Mr.  Meldrum  for  the  Indian  Ocean. 

MM.  Mascai-t,  Pujazon,  and  de  Brito-Capello  stated  that  in  their  countries 
simultaneous  observations  were,  or  were  about  to  be,  ])ut  into  practice. 

A  vote  was  taken  as  to  whether  questions  "29  and  .'^4  should  be  separately 
discussed  ;  and  it  was  decided  that  they  might  be  discussed  together  as  cir- 
cuBistances  required. 

The  Committee  voted  the  adjourmnent  of  the  discussion. 

The  meeting  closed  at  (ih.  p.m. 

G.  Neimaver. 
Brault. 

R.    MULLER. 


Protocol  of  the  Second  Meeting,  17th  Ai)ril,  at  4h.  ,30m.  p.m. 

President  :  M.  Neumayer. 

The  j)r()tocols  of  the  meeting  of  the  15th  April  were  read  and  confirmed. 

The  President  opened  the  discussion  upon  question  G  (the  Telegraphic  Code), 
and  called  upon  Mr.  Scott,  who  stated  that  he  could  not  accept  the  conclusions 
of  M.  llann's  report.  He  was  of  oi)inion  that  at  present  nothing  should  be 
changed  in  the  code  ])roposed  at  Utrecht,  and  he  thought  that  it  would  be 
preferable  to  leave  to  a  future  Congress  the  stmly  of  the  improvements  that 
might  be  introduced  into  it. 

Captain  HofTmeycr  supported  this  opinion,  but  he  thought  with  M.  RikatchefF, 
that  it  would  be  very  desirable  that  meteorological  telegrams  should  contain 
also  barometric  and  thermoinetric  changes,  &c. 

M.  Mascart  thought  that  whatever  modifications  might  be  introduced,  it 
would  be  more  prudent  at  present  to  keej)  to  the  system  actually  in  use. 

Mr.  Scott  remarked  that  the  meteorological  reports  would  undergo  a  very 
considerable  delay  if  the  data  desired  by  M.  Rikatcheff  were  introduced. 

M.  Wild  proposed  the  following  resolution  : — "Tiie  Congress  is  of  o])inion  that 
"  there  is  no  occasion  to  change  the  present  form  of  meteorological  telegrams, 
"  but  it  recommends  to  the  directors  of  central  institutions  to  take  into  con- 
"  sideration  M.  RikatchefF's  proposal  relative  to  the  study  of  barometric  and 
"  thermometric  changes,  &c." 
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After  some  observations  ItyMM.  I'lijiizon,  Pittei,  lioren/,  and  Hoffmeyer, 
M.  l'nja/,011  proposed  the  resolution  jjiveii  at  p.  2.'<. 

Mr.  Scott  requisted  that  the  International  (Jode  should  not  he  ehanj^cd. 

M.  I'ittei  sug)^es(ed  an  amendment  to  tlie  proposal  of  M.  Wild;  instead  of 
"  but  it  recommends,"  to  put  "...and  reconnnend.s  to  the  Permanent  Committee 
to  study  the  modilications  that  it  would  be  useful  to  introduce  into  it." 

The  President  put  the  vaiious  proposals  to  the  vote,  and  that  of  M.  Pujazon 
was  adopted. 

Question  28  (Maritime  Meteorology.) — Mr.  f»cott  proposed  the  resolution 
given  at  p.  '2'.i. 

(Captain  HofFmcyer  supported  this  resolution,  which,  after  some  remarks  by 
the  President  and  Mr.  Si-ott,  was  adojjted  unanimously. 

Mr.  Scott  i)ri)posed  that  the  mendiers  interested  in  Agricultural  Meteorology 
should  meet  i)rivately  to  deliberate  upon  (piestion  35. 

The  Conanittec  decided  that  this  meeting  should  take  place  in  the  evening 
at  S  o'clock. 

The  meeting  closed  at  G  o'clock. 

(J.  Nkum.vvkk. 

PuAf  LT. 

R.  Mlller. 


Protocol  of  the  Third  Meeting,  on  the  19th  April. 

The  meeting  opened  at  3h.  30m.  p.m.  The  protocols  of  the  meeting  of  the 
17th  April  were  read  and  confirmed. 

The  President,  in  the  first  ])lace,  opened  the  discussion  upon  question  34 
(Synoptic  Charts),  Ca])tain  Iloffmej'er  having  presented  to  him  the  following 
proposal  ui)on  this  question  : — 

"  The  Congress  is  of  opinion  that  a  Monthly  Synojjfic  Review  of  the 
"  Weather  of  Europe,  analogous  to  that  jjublisbed  by  the  (,'hief  Signal  Office 
"  of  the  United  States  for  North  America,  would  contribute  greatly  to  the 
"  advance  of  Meteorological  enquiry,  and  for  that  reason  it  recommends  such 
"  a  publication,  on  the  understanding, — 

;    "  (,l.)That  such  a   publication  could   not   l)e   complete  nor  even   possible 
"  without   the   active  co-oj)eration  of  all   the  central    institutes    of 
"  Euro}  e,  and  the  contribution  of  all  their  contingents   of  continental 
"  and  maritime  observations. 
"  (2.)  That,  on  the  other  hand,  the  necessary  unity  of  method  in  the  work 
"  requires  that  all  the  materials  should  be  collected  and  discussed 
"  at  the  same   place,  or  at  least  by  institutions  who  have  made  an 
"  agreement  to  work  together  on  an  imiform  plan. 
"  (3.)  That  the  Meteorological  Institute  of  Co})enhagen   and   the  Deutsche 
"  Seewarte  of  Hamburg  have  already  published  works  of  this  nature 
"  for   several   years,   to   wit,    the    C'openhagen    Institute,  the   Daily 
"  Synojjtic  Charts    of    Europe,   and  the  Atlantic  Ocean,    and    the 
"  Deutsche   Seewarte,  a  monthly  resume  of  the  weather  of  Central 
"  Europe.'' 
*'  The   Congress  accepts  the  proj)osal  made  by  these  two   institutions,  to 
"  undertake  the  publication  of  a  monthly  synojjtic  review  of  the  weather  and 
"  invites  the  other  central  institutions  of  Europe  to  take  steps  for  obtaining  a 
"  number  of  subscriptions  proportionate  to  their  respective  j)ositions,  in  order 
"  to  cover  the  material  exi)enses  of  this  publication." 

M.  Xeumayer  requested  M.  Wild  to  be  good  enough  to  take  the  chair 
during  the  discussion  of  this  question,  in  which  he  wished  to  take  |)art. 

Captain  Hoffmeyer  offered  some  explanations  upon  dillerent  points  of  his 
proposal. 

M.  Neumayer  stated  that  he  was  completely  in  accordance  with  Captain 
Hoffmeyer,  and  that  he  hoped  that  with  time,  and  the  improvements  which  he 
would  introduce  into  this  publication,  the  synoptic  review  would  become  more 
and  more  important. 

M.  Pujazon  tlioujjht  that  the  proj)osal  uiuler  discussion,  beini;  within  tlie 
province  of  the  Permanent  Committee,  should  not  be  dealt  with  by  the  Congress  ; 
he  thought,  however,  the  pro})()sed  publication  was  very  commeiulablc. 

Mr.  Scott  stated  that  he  had  heard  with  pleasure  the  proposal  made  by 
MM.  Hoffmeyer  and  Neuffiayer,  and  would  do  all  that  depended  on  hira  to 
assist  in  carrying  it  out. 
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M.  Mascart  declared  that  it  was  iinj))3sihle  for  hira  to  commit  himself  to  an 
annual  subscription  in  favour  of  this  publication. 

The  proposal  was  put  to  tlie  vote  and  adopted  by  the  majority. 

Question  29.     (Simultaneous  observations.)     (M.  Neumayer  in  the  chair.) 

Mr.  Scott  thought  that  the  Congress  might  declare  that  it  took  great 
interest  in  simultaneous  observations. 

M.  IIofFmeyer  thought  that  simultaneous  observations  had  not  hitherto 
contributed  very  much  to  the  advancement  of  meteorology  ;  the  cause  of  this 
was  to  be  looked  for  in  their  almost  total  absence  in  arctic  regions,  and  in  the 
fact  that  they  gave  the  conditions  of  the  weather  at  a  very  late  hour  of  the  day 
in  Europe.  To  enable  them  to  be  used  in  synoptic  charts  they  must  be 
developed  in  the  sense  of  giving  three  equidistant  observations  in  the  24  hours, 
and  to  be  nearer  to  each  other  in  northern  countries. 

M.  Brault  thought  that  the  synoptic  charts  hitherto  constructed,  with  obser- 
vations taken  at  local  times,  were  insufficient,  and  that  ic  was  time  to  introduce 
more  precise  charts  into  the  science.  It  was  from  this  point  of  view  that 
simultaneous  observations  were  of  great  importance.  Synoptic  charts,  such  as 
now  drawn,  were  false  in  principle ;  they  combined,  by  curves,  observations 
made  at  intervals  of  one  to  four  hours,  and  thus  gave  only  a  somewhat  rough 
approximation  of  the  state  of  the  weather,  a  condition  which  simultaneous 
charts  would  give  with  precision.  He  hoped  therefore  that  very  soon  simulta- 
neous charts  would  replace  synoptic  charts,  to  the  great  profit  of  the  science. 

MM.  Scott  and  Mascart  made  the  proposal  printed  at  p.  24,  which  was 
adopted  unanimously  : — 

Question  35  (Agricultural  and  Forest  Meteorology). — The  President  said 
that  he  was  of  opinion  that  question  35  was  so  important  that  the  discussion 
of  it  could  not  be  finished  by  this  Committee,  and  he  thought  it  would  be 
necessary  to  convoke  a  special  conference  for  it,  similar  to  that  of  1874,  for 
maritime  meteorology. 

M.  Lorenz,  after  having  given  some  information  as  to  the  actual  condition  of 
Agricultural  Meteorology,  proposed  to  the  Committee  to  submit  the  following 
resolution  to  the  Congress  : — 

"  In  order  to  contribute  to  the  progi'ess  of  Agricultural  and  Forest  Meteor- 
"  ology,  the  Congress  recommends  as  a  programme  for  study, — 

"   1.  The  influence  of  the  meteorological  elements  upon  vegetation. 

"  2.  The  inverse  influence  of  vegetation  upon  the  meteorological  elements. 

"  3.  Agricultural  warnings." 

After  several  members  of  the  Committee  had  taken  part  in  the  discussion 
upon  this  subject,  the  Committee  unanimously  accepted  the  I'esolution  j)ro- 
posed. 

M.  Denza  submitted  the  following  resolution  to  the  Committee  :-  — 

"  The  Congress,  in  view  of  the  develoj)ment  that  agricultural  weather  fore- 
"  casts  have  taken  in  many  countries,  and  of  the  results  obtained,  supports  the 
"  efforts  of  those  who  are  occupied  with  these  applications  of  meteorology,  and 
*'  encourages  all  those  who  jiropose  to  introduce  this  same  service  into  countries 
"  where  it  has  not  yet  been  adopted,  and  where  it  is  demanded  by  the  public, 
"  pi'ovided  that  this  be  done  with  every  precaution  and  without  compromising 
*'  the  science." 

MM.  Tacchini,  \Yild,  and  Scott  made  some  remarks  upon  this  question. 
Owing  to  the  lateness  of  the  hour,  the  President  proposed  that  the  discussion 
should  be  adjourned  to  the  next  meeting,  which  was  fixed  for  Monday,  21st 
April,  at  2h.  p.m. 

G.  Neumayer. 
Br.\llt. 
R.  Mlller. 


Protocols  of  the  Fourth  Meeting  on  21st  April. 

The  President  opened  the  meeting  at  2h.  ji.m. 

The  protocols  of  the  meeting  of  the  19th  April  not  yet  being  finished, 
the  President  was  of  opinion  that  the  meeting  of  this  day  should  be  con- 
sidered as  a  continuation  of  that  of  the  lyth  April,  and  he  proposed  the 
discussion  of  question  35. 
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Before  tlie  discussion  was  comrncnced  Professor  Smith  made  some  remarks 
and  jjfoposals,  seconded  by  M.  Mascart,  relating  to  question  '6i  (Synoptic 
Charts). 

The  President  declared  that  it  seemed  to  him  impossible  to  be  able  to  finish 
a  fresli  discussion  to-day  upon  tliis  question,  and  therefore  he  proposed  to  hold 
another  meeting  to-monow  morning. 

This  proposal  was  accepted. 

M.  Lorenz  continued  the  reading  of  the  details  of  his  i)roposal  (Question  35). 

Mr.  Scott  requested  that  a  ])hrase  might  be  inserted  ui  it,  drawing  attention 
the  work  of  General  Myer  in  relation  to  agricultural  meteorologj'. 

M.  Pietti  re(|ucsted  that  the  details  of  the  proposal  should  be  omitted.  lie 
shared  the  opinion  expressed  by  the  President  at  last  meeting,  and  wished 
also  that  the  question  bhould  be  referred  to  a  special  conference. 

Mr.  Scott  su|)p()ited  this  idea,  and  requested,  on  the  part  of  M.  llann,  that 
the  term  "agricultural  and  forest  meteorology"  might  be  used. 

M.  Lorenz  did  not  consider  the  addition  of  the  word  "forest"  necessary, 
as  it,  in  his  opinion,  was  included  in  the  general  denomination  of  "  agricul- 
tural meteorology." 

M.  Mascart,  on  the  contrary,  insisted  upon  this  addition.  After  some 
remarks  by  M.  Pittei,  M.  Wild,  in  accord  with  that  gentleman,  made  the 
following  ])roposal :  — 

"After  having  heard  and  discussed  the  reports  of  M.  Lorenz  upon  this 
"  subject,  the  Committee  proposed  to  the  Congress  the  adoption  of  the 
"  following  resolution  {vide  p.  24)." 

The  projjosal  was  put  to  the  vote  and  adopted  unanimously. 

After  the  President  had  remarked  upon  the  great  importance  of  the  pro- 
posal, which  appeared  to  be  the  sole  means  of  solving,  to  the  best  advantage, 
the  question  of  the  application  of  meteorology  to  agriculture  and  the  cultivation 
of  forests,  the  meeting  closed  at  3h.  30m.  p.m. 

G.  Xeumayer. 

Bravlt. 

R.  Mlller. 


Protocol  of  the  Fifth  Meeting,  on  22nd  April, 
The  President  opened  the  meeting  at  8h.  45m.  p.m. 

The  Secretary  read  the  protocols  of  the  meeting  of  the  19th  and  2lst  Ajjril. 

After  having  heard  Professor  Smith's  remarks  upon  the  protocol  of  the 
meeting  of  the  liHh,  the  Committee  adopted  the  protocols,  with  the  reserva- 
tion of  the  following  resolution  proposed  by  ^L  Mascart,  in  accord  with 
MM.  Hoffmeyer  and  Neumayer,  and  which  should  be  substituted  for  that 
previously  adopted  {vide  p.  24). 

lliis  resolution  was  unanimously  adopted. 

The  President  asked  whether  M.  Denza  desired  the  discussion  of  his  pro- 
posal of  Saturday  last  (j).  7S),  ujion  which  the  latter  did  not  insist. 

The  President  declared  that  the  Secretary  had  no  time  to  make  a  detailed 
report  upon  the  labours  of  the  Committee.  He  proposed  merely  to  give  the 
different  proposals  and  resolutions  adopted  by  the  Committee  and  to  sul)mit 
them  in  the  general  meeting  of  the  Congress. 

The  Committee  adopted  this  proposal  and  the  meeting  rose  at  i'h.  I5m.  a.m. 

G.  Xk  CM  AVER. 

R.  Mlller. 

T\\e  protocol  of  the  meeting  of  the  22nd  April  was  read  and  coutirmed  ])y — 

MM.  Biuii.NS.  MM.  Mascart. 

Cai'Ello.  Miller. 

Denza.  Pittei. 

HorKMEYER.  Scott. 

Lorenz.  \\  ild. 


(The  other  members  of  the  Committee  being  absent.) 


Nelwiayer. 
R.  MCller. 
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APPENDIX  X. 


Repokt  of  the  Fifth  Committee. 
First  Meeting,  Wednesday,  16th  April,  at  9h.  a.m. 

The  meeting  was  opened  by  M.  Denza,  President. 

Mr.  Scott  laid  the  following  communications  upon  the  table  : — 

1°.  A  letter  addressed  by  himself  to  the  French  Aeronautical  Society  on  the 
importance  of  meteorological  observations  in  captive  balloons  ;  and  also  the 
reply  of  the  society,  in  which  the  latter  stated  that  Mr.  Scott's  j)roposal  had 
been  entered  among  its  agenda  (Question  30). 

2°.  A  letter  from  M.  Parkinson,  Samoan  Isles,  to  M.  Wild.     (Question  32.) 

3°.  A  letter  from  M.  Hann  to  Mr.  Scott  on  the  importance  of  the  obser- 
vations on  the  motions  and  changes  of  existing  glaciers.     (Question  30.) 

4°.  A  letter  from  Mr.  Nichols  and  two  letters  from  Mr.  Freshfield,  on  the 
same  subject.  These  gentlemen  lead  us  to  hope  for  the  co-operation  of 
the  members  of  the  London  Alpine  Club  in  the  above-named  researches  upon 
glaciers. 

5°.  A  printed  letter  from  Mr.  John  Ball  on  the  same  subject. 

6".  Letter  from  the  Central  Direction  of  the  Austro-German  Alpine  Club  to 
Mr.  Scott,  requesting  instructions  as  to  the  manner  of  observing  the  motions 
and  changes  of  glaciers. 

M.  Hann  presented  : — 

1^,  A  letter  from  the  Direction  of  the  Austro-German  Alpine  Club  upon 
glaciers. 

2°.  A  work  by  M.  Fritz  upon  the  periodical  changes  in  length  of  glaciers. 

M.  Hellmann  communicated  a  letter  from  Mr.  Knipping,  of  Tokio  (Japan), 
containing  information  about  several  meteorological  stations  in  Japan. 

Mr.  Scott  presented  to  the  Committee  a  copy  of  "  Contributions  to  our 
Knowledge  of  the  Meteorology  of  the  Arctic  Regions,"  published  by  the 
Meteorological  Council  of  London,  and  stated  that  he  hoped  that  this  publi- 
cation would  he  continued. 

The  Committee  thanked  Mr.  Scott  for  this  present,  and  requested  him  to 
convey  its  thanks  to  the  Meteorological  Council  for  this  important  work,  and 
also  expressed  the  hope  that  it  would  be  continued. 

The  President  announced  the  opening  of  the  discussion  upon  the  questions 
of  the  Programme  entrusted  to  it  by  the  Congress. 

The  Committee  first  decided  to  treat  the  two  questions,  11  and  32,  together, 
as  referring  to  subjects  differing  very  little  from  each  other,  viz.  : 

Question  11. — "The  Committee  draw  attention  to  the  importance  of  esta- 
blishing distant  stations  and  supplying  them  with  the  necessary  instruments." 

Question  32. — '•  In  what  manner  shall  wc  i)roceed  to  establish  meteorological 
stations  in  distant  countries  where  observations  have  not  hitherto  been  made?" 

Upon  this  latter  question  M.  Mohn  has  published  a  scheme*  and  MM. 
Parkinson  and  Wild  have  made  proposals.f 

M.  Hellmann  also  presented  to  the  Committee  a  chart,  upon  which  were 
traced  in  colours  the  countries  of  the  globe  for  which  observations  have  been 
j)ublished. 

After  a  short  discussion,  M.  Wild  made  the  following  proposal  : — 

Resolution  A.,  p.  25. 

This  proposal  was  adopted  by  the  Committee. 

The  letter  from  Mr.  Parkinson  to  M.  Wild  was  then  read,  in  which  Mr. 
Parkinson  explained  the  desire  of  the  Missionary  Societies  and  of  the  Colonial 
(Jovernment  of  the  Isles  of  Samoa,  in  the  Pacific,  to  have  several  stations  of 
tlie  second  order  on  the  isles  of  the  Archipelago.  He  offered  to  take  the 
direction  of  the  meteorological  system,  if  provided  with  funds  for  this 
l)urpose. 

The  Committee  did  not  think  it  could  engage  itself  in  this  enterprise,  and 
unanimously  framed  the  following  proposal : 

•  Rapports  sur  les  questions  du  Programme,  p.  33. 
t  Ibidem,  p.  4(5. 
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Resolution  l\.,  p.  25. 

Mr.  Scott  stated  tluit  in  \>^7S  ineteoroloirical  instruments  had  heen  sent  to 
Norfolk  Island ,  and  that  a  report  upon  all  the  cxistin^^  meteorological  data  for 
the  Isles  of  Samoa  had  l)uen  presented  to  the  Meteorological  Society  of 
London,  in  March  18"!'. 

M.  Hann  asked  for  information  as  to  the  condition  of  the  meteorological 
stations  in  South  Africa. 

Mr.  Scott  informed  the  Committee  that  Mr.  Gill,  the  new  Director  of  the 
Cape  Town  Observatory,  had  commenced  the  re-orf(anisation  of  the  meteoro- 
logical service  at  that  observatory,  and  that  the  Kew  Observatory  would, 
during  the  next  summer,  undertake  the  comparison  of  the  standard  barometers 
of  Kew  and  Cape  Town. 

Mr.  Scott  added  that  a  scheme  of  meteorological  observations  and  of  storm 
warning's  lor  tlie  Antilles  had  b 'en  presented  to  the  British  Government, 
and  that  he  ho()ed  to  see  it  carried  out. 

~  M.  Neumayer  also  informed  the  Committee  that  he  possessed  a  series  of 
nine  years'  observations  made  at  Norfolk  Island,  but  that  the  instruments 
used  for  the  observations  had  not  been  verified. 

After  the  reading  of  M.  Mohn's  report  on  question  32,  above  mentioned, 
and  after  a  long  discussion,  in  which  all  the  members  of  the  Committee  took 
part,  M.  Plantamour  was  requested  to  frame  the  definitive  pro]insal,  which 
was  as  follows  : 

Resolution  C,  p.  25. 

This  proposal  was  put  to  the  vote  and  adopted. 

The  next  meeting  was  fixed  for  Friday,  the  18th,  at  9h.  a.m. 

The  meeting  rose  at  1  Ih.  30m,  a.m. 

F.  Denza,  President. 
Weyprecht,  Secretary. 


Second  Meeting,  Friday,  18th  April,  at  9h.  a.m. 

The  meeting  was  opened  by  M.  Denza,  President.  The  protocol  of  the 
first  meeting  was  read  and  confirmed.  The  discussion  on  questions  11  and  32 
of  the  Programme  was  continued. 

M.  Mohn  read  the  passages  of  his  report  (see  the  protocol  of  the  preceding 
meeting)  relative  to  the  choice  of  instruments  for  distant  stations. 

At  the  request  of  Captain  lloffmeyer,  a  discussion  was  ojjened  on  the  use  of 
barometers.  The  great  difficulties  in  the  transit  of  mercurial  barometers  during 
long  overland  journeys  was  admitted. 

M.  Wild  drew  attention  to  the  mercurial  barometers  which  could  be  filled  at 
the  place  of  observation  ;  and  M.  Tacchini  mentioned  in  this  respect  the 
barometer  of  M.  Uzielli. 

The  President  observed  that  according  to  his  own  experience  this  barometer 
did  not  give  accurately  the  tenths  of  millimetres. 

It  was  agreed  that  this  method  of  filling  barometers  during  journeys  was  not 
safe,  at  least  with  the  instruments  we  possessed  at  present,  and  that  they  could 
not  be  used  without  fear  of  eiTor. 

Cai)tain  IIofFmeyer  requested  information  as  to  the  reliance  which  could  be 
placed  upon  aneroid  barometers. 

A  detailed  and  interesting  discussion  ensued  upon  this  subject  between  all 
the  members  of  the  Committee,  from  which  the  use  of  aneroids  in  journeys,  and 
especially  for  the  measurement  of  altitudes,  was  decided  against,  and  it  was 
admitted  that  at  the  utmost  these  instruments  might  be  adopted  exceptionally 
for  observations  at  fixed  and  very  distant  stations,  but  always  after  having 
been  compared  with  mercurial  barometers. 

M.  Neumayer  recommended  the  boiling-point  thermometer  for  the  deter- 
mination of  heights  of  mountains.  The  Conmiittee,  however,  while  acknow- 
ledging the  utility  of  this  instrument,  especially  in  the  hands  of  exj)crienced 
observers,  did  net  think  its  employment  altogether  safe  and  free  from  error. 

The  President  opened  the  discussion  upon   question  26  of  the   Programme 

viz.,  "  Have,  since  the  last  Congress,  hourly  meteorological  observations  been 

made  at  new,  and  especially  Continental,  stations  within  the  Troi)ics."     (See 

Report  of  the  Fourth  Commission,  protocol  of  the  sixth  meeting  of  the  Con- 

M  958.  F 
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gress  of  Vienna,  and  its  first  sujiplement.)     Mr.   Blanford  had  j)resented  a 
report  upon  this  subject.* 

The  President  requested  Mr.  Scott  to  give  a  resume  of  Mr.  Blanford's  report 
above  refeiTcd  to,  after  which  the  resolution  A,  p.  2G,  was  framed  and 
adopted. 

Air.  Scott  brought  to  the  knowledge  of  the  Committee  a  communication 
from  the  Government  of  Brazil,  in  which  the  latter  asked  for  an  expression  of 
opinion  from  the  Congress  as  to  the  utility  of  a  system  of  meteorological 
stations  over  the  territory  of  that  empire.  This  communication  was  welcomed 
with  interest  by  the  members  of  the  Committee,  who  adopted  resolution 
B.,  p.26. 

Air.  Scott  drew  attention  to  the  proposal  of  Mr.  J.  Allan  Broun,  of  the 
Trevandrum  Oljservatory,  who  urged  the  continuation  of  the  publication  of 
observations  made  at  his  observatory. 

Mr.  Scott  stated  that  this  publication  had  been  interi'upted  because  the 
local  Government  had  not  granted  the  funds  necessary  for  the  purpose. 

Mr.  Plantamour  thought  that  a  subscription  might  be  raised,  but  this 
proposal  was  not  supported  by  the  majority  of  the  members. 

After  a  short  discussion,  resolution  C,  p.  26,  wasfi-amed. 

The  Committee  adjourned  to  Monday,  21st  April,  at  4h.  p.m. 

The  meeting  closed  at  11  o'clock. 

F.  Denza,  President. 
Weyprecht,  Secretary. 


Third  Meeting,  Monday,  21st  April,  at  4  p.m. 

The  meeting  was  opened  by  the  President. 

M.  AVeyprecht,  the  secretary,  read  the  protocol  of  the  second  meeting,  which 
was  adopted. 

He  then  presented  the  following  proposal  in  the  name  of  M.  Schenzl : — 

"There  is  no  meteorological  station  at  present  beyond  the  eastern  and 
southern  frontier  of  Hungary.  It  seems  to  me,  therefore,  very  desirable  that 
the  Congress  should  designate  Bulgaria,  Roumelia,  Roumania,  and  Servia 
among  the  countries  where  the  establishment  of  meteorological  stations  is 
declared  to  be  important ;  as  to  Bosnia  and  Herzegovina,  it  should  be 
remarked  that  the  Central  Meteorological  Ofiice  of  Vienna  has  already  esta- 
blished meteorological  stations  of  the  third  order  there,  and  that  consequently 
it  would  not  be  difficult  to  complete  them." 

After  this  communication,  the  President  proposed  to  add  the  following 
resolution  to  those  already  adopted  in  reply  to  questions  1 1  and  32  : — 

Vide  Resolution  D.,  p.  26. 

The  President  opened  the  discussion  upon  question  30  of  the  Programme. 

"  What  observations  do  we  possess  from  high  mountains,  and  from  balloon 
ascents,  and  what  measures  should  be  taken  to  organise  these  observations 
more  completely." 

MM.  Hannf  and  DenzaJ  have  presented  reports  upon  this  question. 

The  President  invited  M .  Hann  to  read  the  first  conclusion  of  his  report, 

M.  Hann  read  this  conclusion. 

M.  Plantamour  thought  that  it  was  impossible  to  determine  accurately  at 
the  same  time,  the  height  of  the  balloon  and  the  pressure  of  the  air,  owing  to  the 
influence  which  the  ascensional  motion  of  the  balloon  must  exert  on  the 
barometer  and  thermometer. 

M.  Hann  remarked  that  it  was  only  in  balloons  that  the  influence  of  the 
ground  could  be  eliminated,  which  was  impossible  at  mountain  stations,  at 
whatever  height  they  might  be  situated.  He  recommended  observations  in 
balloons  as  well  as  those  at  elevated  stations. 

M.  HoflFmeyer  recommended  the  comparison  of  observations  made  in  balloons 
with  those  entered  on  synoptic  charts. 

M.  Hann  thought  that  the  question  should  not  be  looked  at  from  such  or 
such  particular  point  of  view,  but  that  the  observations  could  only  be  analysed 
for  the  object  which  each  investigator  proposed  in  his  researches. 

*  Rapports  sur  Ics  ciuestious  du  Programme,  p.  77. 
t  Ibidem,  p.  53. 
i  Ibidem,  p.  127 
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M.  Wild  remarked  that  obser^'ations  of  tliis  nature  could  only  be  utilise<i 
ii])on  condition  that  they  were  ])ublishfd  in  detail.  lie  therefore  proposed  to 
add  to  thi-  first  proposal  of  M.  llann  the  recommendation  that  observations 
made  in  balloons  should  be  |)ublished  in  pxtciiso. 

'I'his  jiroposal  of  M.  AVild  was  adoj)ted,  and  the  Committee  finally  decided 
that  the  vote  of  thanks  that  M.  Hann  had  added  at  the  end  of  his  proposal 
should  be  supj)resscd.  After  this  modilication,  M.  Mann's  proposal  read  as 
follows  : — 

Resolution  A.,  p.  2G. 

IvI.  Ilann  read  the  first  part  of  the  second  ])roposal  of  his  report,  which  was 
adopted  without  discussion,  viz.  :   Resolution  Ba,  j).  2(). 

U])on  this  subject  the  President  remarked  that  in  a  few  years  the  Direction 
of  Italian  Meteorology  woidd  pidjlish  in  extenso  all  the  meteorolof^ical  observa- 
tions of  the  stations  of  Valdobbia  (8,:-!(J()  feet),  Stelvio  {^,M'S  feet),  and  Little 
St.  Bernard  (7,OS7  feet),  which  are  the  most  elevated  among  the  Italian  Alps. 

M.  Hann  withdrew  the  second  part  of  the  second  proj)osition,  thanking 
several  meteorologists  who  have  estaljlished  elevated  stations  {see  Rejjorts,  \^.  CA)). 
He  then  read  the  third  part  of  his  proposition,  which  was  adoj)ted  without 
discussion  : — 

Resolution  lib.,  p.  26. 

M.  Hann  read  the  fourth  part  of  the  second  proposition  (Reports,  p.  69). 

A  prolonged  discussion  ensued  ui)on  this  subject  among  the  members  of  the 
Committee. 

MM.  Plantamour,  Scott,  Denza,  and  Wild  drew  attention  to  the  difficulties 
which  observers  placed  on  the  summit  of  mountains  had  to  combat,  viz.,  snow, 
winds,  the  complete  isolation  of  the  observers,  and  also  the  curiosity  of  tourists 
during  the  fine  season. 

M.  Snellen  proposed  to  erect  self-recording  instruments  at  elevated  stations, 
and  to  transmit  their  indications  to  a  lower  station  by  electric  wire.  Tliis 
proposal  wa-  not  adopted,  because  several  members  remarked  that  the  mainte- 
nance would  be  very  difficult,  if  not  impossible,  and  that  on  the  other  hand,  it 
coidd  not  remain  long  without  attention. 

The  President  said  it  would  be  impossible  to  establish  meteorological  stations 
on  the  summits  of  the  Italian  Alps,  which  were  inaccessible  during  winter ; 
and  even  in  the  fine  season  there  was  difficulty  in  reaching  them.  He  thought, 
therefore,  that  the  Committee  should  confine  themselves  to  recommending  for 
these  mountains  elevated  stations,  and  even  verj-  elevated,  although  they  were 
not  placed  quite  upon  the  summits.  Moreover  the  stations  might  also  render 
great  service  to  meteorology. 

M.  Plantamour  reported  to  the  Committee  that  he  had  been  charged  by  the 
Swiss  Government  to  communicate  to  the  Congress  that  that  country  would 
be  disposed  to  contribute  to  the  establishment  of  stations  on  the  summits  of 
high  mountains,  but  that  it  could  not  bear  the  whole  cost  of  them. 

He  proposed  the  summit  of  Hohe  Viintis  in  the  canton  of  Appenzel  as  best 
situated,  but  he  drew  attention  to  the  enormous  expense  which  would  have 
to  be  inciu'red  to  establish  a  good  meteorological  station  at  that  jilace,  and  he 
concluded  that  contributions  from  other  coimtries  would  be  indispensable. 

As  the  article  of  the  Programme  in  which  the  Permanent  Committee  i)ro- 
posed  the  formation  of  an  international  fund  had  been  rejected,  the  Committee 
did  not  think  it  could  undertake  such  a  pro])osition. 

Ultimately  M.  Wild  and  other  members  ])roiH)sed  to  modify  the  fourth  part 
of  the  second  proposal  of  M.  Hann,  in  the  following  manner:  — 

"  The  Congress,  while  recognising  the  sacrifices  which  the  Government  of 
Switzerland  has  already  made  for  meteorology  generally,  recommends  the 
Swiss  Society  of  Natin-al  Sciences  to  do  its  utmost  to  ])romote  the  establish- 
ment of  an  observatory  upon  one  of  the  high  summits  of  Switzerland  and  other 
countries,  &:c." 

This  proposal  was  adopted  jirovisionally,  for  the  members  of  the  Committee 
having  other  pressing  engagements,  the  discussion  was  adjourned  by  the 
President  until  the  next  meeting,  which  was  fi.xed  for  Tuesday,  22nd  April, 
at  lOh.  a.m. 

The  meeting  rose  at  5h.  30m.  p.m. 

F.  Denza,  President. 
Wevprecht,  Secretary. 

F  2 
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Fourth  Meeting,  Tuesday,  April  22n(3,  at  lOh.  a.m. 

The  meeting  was  opened  by  the  President,  at  lOh.  a.m. 
The  Secretary  read  the  protocol  of  the  third  meeting,  which  was  confirmed. 
The  discussion  on  the  fourth  part  of  the  third  proposal   of  M.  Hann  was 
continued. 

M.  Snellen  desired  that  this  part  should  be  modified,  especially  the  part 
respecting  Switzerland. 

MM.  Wild  and  Plantamour  expressed  the  same  desire. 

The  President  requested  M.  Hann  to  read  again  the  proposal  in  question, 
which  was  done. 

The  President  drew  attention  to  what  he  had  stated  in  his  report,  viz.,  the 
great  difficulty  there  was  in  finding,  in  the  chain  of  the  Italian  Alps,  an 
elevated  and  quite  isolated  peak,  suitable  for  taking  regular  and  continuous 
observations.  He  thought,  therefore,  that  the  Congress  should  api)rove  also 
the  establishment  of  mountain  stations,  as  well  as  those  already  existing,  pro- 
vided  that  the  circumstances  are  not  altogether  unfavourable  for  meteorology, 
and  that  the  observations  are  made  during  the  whole  year. 

Eventually  the  fourth  part  of  M.  Hann's  second  proposal  was  altered  as 
follows  : — 

Resolution  Be,  p.  27. 
This  proposal  was  adopted. 

M.  Hann  read  the  fifth  part  of  his  second  proposal  (see  Reports,  p.  09). 
The  President  brought  to  the  knowledge  of  the  Committee  the  scheme  of 
M.  Parenti  for  establishing  a  meteorological  observatory  on  the  summit  of 
Mont  Cimone,  in  the  Appenines  of  Modena.  He  presented  the  printed  pro- 
gramme of  M.  Parenti,  and  the  plan  of  the  observatory  building,  and  at  the 
same  time  stated  that  this  would  be  the  most  favourable  place  a\-ailable  in 
the  Itahan  mountains  for  the  establishment  of  a  meteorological  station  which 
would  satisfy  all  the  conditions  desired  by  the  Committee  and  by  the  Congress 
also. 

Captain  HofPmeyer  withdrew  the  recommendation  that  he  had  made  in  the 
second  part  of  the  proposal  under  discussion. 

.  After  some  other  less  important  remarks,  the  following  proposal  was 
framed : — 

Resolution  Be/.,  p.  2/. 

M.  Tacchini  thanked  the  Committee  for  the  desire  it  had  expressed  respec- 
ting the  observatory  on  Mount  Etna,  and  presented  to  the  members  the  plan 
of  the  building  for  the  new  station.  He  assured  the  Committee  that  the 
works  would  be  begun  next  summer. 

M.  Hann  read  the  third  proposal  of  his  Report  {see  Reports,  p,  70). 
The   President    repeated   that   for   some    years   the    Direction    of    Italian 
Meteorology  had  i)ublished  i?i  extenso  a  large  part  of  the  observations  which 
were  made  at  the  three  high  meteorological  stations  of  the  Great  and  Little 
Saint  Bernard  and  of  the  Stelvio. 

M.  Hann's  proposal  was  adopted  mthout  alteration,  viz. : — 
Resolution  C,  p.  27. 

The  President  declared  the  discussion  on  question  31  of  the  Programme 
open,  viz.  : — 

"31.  The  Committee,  after  having  taken  cognizance  of  the  project  of  M. 
Weyprecht  to  establish  several  oliservatories  in  the  Arctic  and  Antarctic 
regions,  so  as  to  organise  hourly  meteorological  and  magnetical  ol)Scrvations 
to  be  made  simultaneously  all  around  the  Pole,  are  of  opinion  that  those  obser- 
vations will  ]je  of  the  highest  importance  in  developing  meteorology,  and  in 
extending  our  knowledge  of  terrestrial  magnetism.  They  think,  therefore, 
that,  in  the  interest  of  science,  they  should  recommend  general  participation  in 
this  enterprise.  In  what  manner  can  the  Congress,  on  its  part,  contribute  to 
tlie  success  of  the  enterprise  ?  " 

MM.  Buys  Ballot*  and  Mohnf  have  drawn  up  reports  on  this  question. 

M.  Weyprecht  presented : 

1°.  A  Note  to  the  Royal  Meteorological  Society  of  Utrecht. 

♦  Rupports  sur  les  questions  du  Progranime,  p.  17. 
Ibidem,  p.  29. 
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2°.  A  Speech  reud  at  the  4Hth  Asseiiihly  of  German  Naturalists  and  Doctors 
at  Priitz,  IBth  September,  1H75  :  "  Fundamental  Principles  of  Arctic  Explo- 
ratiiiii." 

'.i\  Proj^ramnic  of  Operations  for  an  International  Polar  Expedition  pro- 
posed by  ("ount  Wilczek  and  Charles  Weyprccht. 

The  President  called  upon  M.  \Vey|)rc(lit,  who  stated  that  three  years  aj(o 
Count  Wilczek  and  he  ha<l  formed  the  intintion  to  undertake  a  scientific 
expedition  to  the  northern  coasts  of  Nova  Zembla,  for  which  Count  Wilczek 
would  furnish  the  necessary  funds.  'I'lic  object  of  this  expedition  would  be 
j)rimariiy  to  make  continuous  meteorological,  magnetical,  and  hydrograjjhical 
observations,  and  also  observations  on  the  Aurora  Horealis  during  an  entire  year. 

In  orilerthat  these  studies  should  be  satisfactory  and  conclusive,  synchronous 
observations  were  necessarj'  at  different  points  of  the  Arctic  and  Antarctic 
regions.  For  this  reason  an  attenii)t  has  been  made  to  promote  other  small 
expeditions.  Ex])erience,  however,  had  shown  that  it  was  a  task  too  serious 
and  difficult  for  private  persons. 

But  not  being  able  indefinitely  to  postpone  the  execution  of  this  scheme, 
M.  Wevprecht  asserted  that  he  had  decided  to  start  upon  the  expedition  next 
year,  18S0. 

With  this  object  in  view,  Count  Wilczek  and  he  asked  the  Congress  : 

If  it  would  undertake  to  i^rovide  for  the  sending  out  of  other  simultaneous 
expeditions,  or  if  it  could  arrange  that  after  a  year  another  expedition  should 
take  the  place  of  the  first,  in  order  to  continue  the  observations  commenced  for 
another  year.  M.  Weyprecht  remarked,  in  conclusion,  that  if  the  j)roposed 
expedition  should  remain  isolated,  they  woidd  adhere  rigorously  to  all  the 
details  of  the  programme  of  operations  already  ])roposed  and  i)resented  to  the 
Congress.  If,  on  the  contrai-y,  they  could  hope  to  have  certain  and  definite 
promises  before  the  end  of  next  Sei)tember,  which  were  indispcn.^aldc  for  the 
choice  and  fitting  out  of  the  vessels,  M.  Weyprecht,  in  the  name  of  Count 
W'ilczek,  undertook  to  postpone  the  expedition  for  a  year  longer,  viz.,  until 
1881,  and  he  declared  also  that  he  was  disposed  to  submit  the  proposed 
programme  for  discussion. 

.\fter  this  communication  a  discussion  ensued  between  the  members  of  the 
Committee. 

M.  Neumayer  thought  that  Antarctic  regions  should  be  included  also  in  the 
scheme,  and  that  it  would  be  desirable  to  create  a  colonial  direction  for  the 
advanced  stations  to  be  established  for  polar  meteorology,  and  he  proposed 
stations  at  the  islands  of  Kerguelen  and  Auckland,  and  perhaps  a  station  of 
the  second  order  at  Punta  Arenas. 

He  desired  that  the  Congress  should  recognise  the  necessity  of  Antarctic 
meteorological  researches,  and  he  announced  that  he  was  authorised  by  the 
German  Government  to  make  this  recommendation  ;  and  that  from  the  year 
18S0  the  latter  would  be  disi)osed  to  allow  him  to  undertake  observations  in 
the  Antarctic  regions  by  placing  at  his  disposal  a  vessel  of  the  Imperial  Xavy. 

M.  Wild,  while  acknowledging  the  importance  of  Antarctic  explorations, 
thought  that,  for  the  purpose  of  attaining  the  end  proposed,  we  should  not 
undertake  too  many  things,  but  that  for  the  jiresent  it  would  be  iiulispensable 
to  confine  ourselves  to  sinudtaneous  observing  stations  in  the  .Vrctic  regions, 
of  whicli  he  admitted  the  great  utility. 

M.  1 1  aim  withdrew  the  fourth  pro|)osal  of  his  Report  (see  reports,  p.  70). 

M.  Bruhns  affii*med  that  with  this  object  use  could  advantageously  be 
made  of  the  meteorological  and  magnetical  observations  of  Chili  and  of 
Melbourne.  He  thought  that  the  Conunittee  should  express  its  ojnnion  on 
this  matter.  He  considered,  however,  that  Antarctic  researches  should  also  be 
included  in  proposal  Al  of  the  Programme. 

M.  Mohn  was  of  the  same  opinion;  he  thcugbi  that  .Vretic  and  Antarctic 
studies  should  progress  at  the  same  time. 

M.  Plantamour  said  he  did  not  understand  tlie  great  meteorological  impor- 
tance that  high  northern  regions  might  have  for  the  climate  of  Europe. 

M.  Neumayer  drew  attention  to  the  great  importance  wliich  local  circum- 
stances in  southern  latitudes  have  upon  the  climatology  of  the  globe. 

M.  Hoffmeyer  inquired  whether  tiie  Congress  could  accejit  in  its  Programme 
studies  upon  terrestrial  magnetism.  He  thought  the  Congress  ought  to 
occupy  itself  especially  with  meteorology. 
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M.  Rubenson  reported  that  a  committee  had  been  appointed  in  Sweden  to 
study  this  f|uestion. 

MM.  Wild,  Mohn,  Scott,  and  Denza  also  thought  that  magnetic  observa- 
tions should  be  carried  out  together  ^-ith  meteorological  observations,  especially 
in  the  actual  question,  for  advantage  should  be  taken  in  every  way  of  Polar 
expeditions,  which  are  certainly  not  too  frequent. 

Several  members  then  remarked  that  they  had  no  definite  instructions  upon 
this  question. 

After  other  remarks  and  propositions  by  various  members,  it  was  ultimately 
decided  to  frame  the  resolution  given  at  p.  28  : 

The  resolution  was  adopted. 

The  meeting  was  adjourned  until  3h.  p.m. 

The  President  closed  the  meeting  at  noon. 

F.  Denza,  President. 
Weyprecht,  Secretary. 


Fifth  Meeting,  Tuesday,  22nd  April,  at  3h.  45m.  p.m. 

This  meeting  should  be  considered  as  as  a  continuation  of  the  morning 
meeting. 

The  Committee  discussed  the  question  about  glaciers  proposed  by  M.  Hann 
to  the  Permanent  Committee  {see  Report  of  the  Permanent  Committee,  the 
First  Meteorological  Congress  of  Vienna,  meeting  at  Utrecht,  1878,  p.  2),  and 
upon  which  several  communications,  mentioned  at  the  first  meeting  of  the 
Committee,  had  been  presented  to  the  Congress. 

After  a  short  discussion,  the  Committee  adopted  the  resolution  given  at 
p.  27. 

The  President  then  declared  the  discussion  of  the  questions  referred  to 
the  Committee  closed. 

The  President  afterwards  read  all  the  resolutions  which  had  been  framed  by 
the  Committee,  in  order  to  correct  them  and  to  prepare  them  for  presentation 
to  the  Congress. 

The  meeting  rose  at  4h.  p.m. 

F.  Denza,  President. 
Weypkecht,  Secretary. 
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APPENDIX  XI. 


QCESTIOSS. 

1.  Eeculationa  for  the  Second  Inter- 
imtioiul  Congress  of  Meteorolotpsts, 
prepared  by  M.  Bruhiis. 

2.  Report  of  the  Committee  on  its 
action  diirins;  the  interval  between  the 
tMrst  and  Second  Congress,  prepared  by 
Mr.  Scott. 

S.  Report  on  the  conformity  witli  each 
other,  and  with  the  decisions  of  the 
Consrress  of  Vienna,  of  instruments, 
methods  of  observation,  and  pul)lica- 
tion  of  observations  in  the  different 
countries. 

4.  il.  Buys  Ballot  is  requested  to  pre- 
pare a  r.-nrt  'jti  U\-;  in--'.'nAi  employed 
in  til-  (btainini? 

trui-  '  ious  com- 

biniit.     -  .-.jn. 


3.  The  Committee  proposes  the  Keneral 
adoption  of  the  forms  of  publication 
already  introduced  in  several  countries 
for  obser\-atiotis  at  a  certain  number  of 
stations  of  the  second  order  chosen  in 
each  country  as  international  stations. 
(See  the  R.?port3  of  the  Committee  for 
1873  and  1374,  p.  9,  third  meeting  at 
Utrecht,  and  Appendix  F.) 


6.  The  Committee  recommends  the 
ftenemt  ndopti'^n  nf  the  c^de  of  fiijiires 
for  I.  -  proposed 
at    .  L'trecht. 

(Set.'  jandlt.) 

7.  Til'-   i_'":u::Ktt'_';-  i-  f.t     iiinion  •' 
it  is  impossible  at  present    to  co:: 
fceneral  instructions  adnpt -l   ;:■    ■ 
details  to  the  sp«?oial  t- 
countries  and  all  clima 
therof  T'-.    t'nt    t':-    - 
couf. 
den. 
sijru' 

tioOS    wlllril    ;ir'.-     Ill  ^t 

the  decisions  of  the  Congress. 


R£SOLCTI053. 

Adopted  at  the  first  meetiaif  (p.  1). 

Read  at  the  first  meeting  of  the  Congress  (p.  2) . 


Th.-  ' 
by  Ml 
publis: 

eress.     .Vt  tii-.- Mai'.- u:ii-  it  r 
to  make  such  a  rvjKjrt  for  the 


;i..-d 
.ad 


loe 
•he 
ihe 


of  th-;-  m'-hvls,  &■■ 

'.  liom--  1,1'.  '.'. . 
tliat  each  country  Ixs  invited  to 

.:nb-;T  of  P'Oir^ts,  rr-mrd  bcin^r  paid 
Ut;  .    ■  rva- 


'1-;    tn-ic;   or   tliri'j',- 


I  .ys 

ir.-l   irc- 

.  order  to 

aieans  the 

a  day  at 


in  the  form  in  which 

•J  (p.  20). 

•  the  cen- 

nocord- 


■  ng 
I  he 

-.-';S3 

/to 
•1  each 


tions  should  be  i: 

ments,  or  else  h^r. 

in  each  mo:. 

quent  obser 

obtain  the  n 

means    of  ob^-r-. u'.   !;-. 

ordinary  stations  (p.  2o). 

The  C':'n:TO^-:  adopts  proposal  N'o. 
it  has  i  -    I  by  the  P-j; 

Tht  L  ye^irly  re~ 

tral  o...  diifereiit  -■ 

auce  witii  til-;  i-'-^olutions  of 
summary  of  the  frequency  ot  i 
of  the  wind,  bjth  for  the  moiit  . 
the  importance  which  must  b'.-  at: 
direction  but  also  to  the  force  of  i 
proposes  (in  accordance  with  M.  W..-.. 
publish  also  in  these  summaries  the 
wind,  and  for  the  greatest  possible  number  of  stations  for 
each-  month  and  for  the  year.  Where  the  form  adopted 
allows  sutHcient  spwvce,  the  figures  representing  the.  fre- 
quency and  the  mean  force  should  lie  placed  side  by  side ; 
othT^isc  -t  is  preferable  to  irive  both  in  the  form  of  an 

.20). 

ition  of  the  direction  of  the  upper  clouds,  and 
-  ■  cirrus,  at  some  stations  of  each  country,  and 

tn-j  I'lu.:    ition   of  these  observations  in  the  form  of  an 
appendis,  is   strongly  recommended  (p.  22,)  and  also  the 
publication  of   observations   on   the   temperature  of  the 
surface  of  the  ground.    (Question  IS)  (p.  23). 
Adopted.— See  question  27. 
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QrKSTIOKB. 

9.  Tlie  Committee  requests  tlic  dole- 
gates  to  prepare  for  the  C'oiijcress  at 
Rome  a  cataloKiio  of  the  mcteoroloKical 
observations,  botli  published  and  un- 
pnblislu'd,  in  their  respective  countries. 

M.  Ilelhnann  proj)oses  to  add  thereto 
a  catalogue  of  meteorological  works  and 
memoirs. 

M.  Pitlei  propcses  the  jmblication 
of  an  International  Meteorological 
Dictionary. 


RB80LCTIONB. 


10.  The  Comuiitteo  proposes  to  have  a 
comparison  made  of  the  standard  baro- 
meters and  thennonicters  of  all  the 
meteorological  institutes  by  referring 
them  to  a  certain  Ijarometer  and  ther- 
mometer, which  for  the  time  being, 
appear  to  lie  the  best  verified.  Inasmuch 
as  the  Internationid  Office  of  AVeights 
and  Measures  of  P.iris  will  be  in  jjos- 
session  of  such  vurilird  standard  instru- 
ments, a  comparison  sliould be  instituted 
with  them,  and  tliey  should  serve  as  a 
basis  for  all  corrections.  At  the  same 
time  any  questions  about  acctirate 
height  abo\'e  sea  level  of  standard  baro- 
meters should  be  raised. 

11.  The  Committee  draws  attention  to 
thelimportancc  of  establishing  distant 
stations  ;iiid  supplying  them  with  the 
necessary  instnmients. 

12.  The  Committee  is  of  opinion  that 
the  establishment  of  an  international 
meteorological  institute  is  at  present 
not  ]jossilile,  nor  even  desirable,  and 
proposes  to  ijrovidc  for  the  functions  and 
labours  which  might  devolve  upon  such 
an  institution  in  the  following  nuiinier: 

(a.)  The  international  administrative 
functions,  such  as  the  execution  of  tlie 
decisions  of  the  Congress,  the  convening 
of  future  Congresses,  the  care  of  joint 
international  investigations  and  under- 
takings, the  administration  of  the  inter- 
national f\ind,  &c.,  will  be  confided,  as 
is  alread.v  partly  the  case,  to  a  Per- 
inanent  Commit  Ice  elected  from  time 
to  time  hy  a  Congress,  and  required  to 
give  a7i  account  of  its  action  to  the 
next  Congress. 

(b.)  As  regards  researches  which  em- 
brace a  considerable  portion  of  the  globe, 
for  the  purpose  of  deducing  general 
laws  in  meteorology,  it  is  dcsiraljle  that 
permanent  relations  for  the  coniiiunii- 
cation  of  materials  should  lieestalilished 
between  llie  different  central  institutes, 
and  that  the  liublications  apjiearing  in 
each  country  should  be  distributed 
gratuitously  to  all  institutes  and  to  all 
persons  who  take  part  in  the  investi- 
gations. These  publications  are  to  be, 
moreover,  rendered  generally  acces.siblc 
through  the  agency  of  booksellers. 
These  iTitcrnational  investigations  will 
be  based  upon  the  publication  of  the 


The  Congress  states  with  plea.sure  that  very  vnluahlc 
prelim inarj-  works  corresponding  to  article  No.  9  of  the 
Programme  and  to  M.  Jlcllniann's  proposal  have  been 
already  partly  executed ;  but  as  it  is  to  be  desired  that 
these  materials  should  be  collected  in  a  general  catalogue, 

The  Congress  proposes  that  these  publications  be  divided 
into  two  categories  :— 

1°.  A  catalogue  of  series  of  observations. 

2'.  .'V  catalogue  of  meteorological  works  and  memoirs. 

As  to  the  first  category  the  directors  of  the  different 
meteorological  systems  are  invited  to  prejiare  catalogues  of 
the  published  and  tuipnblished  observations  in  their 
resjjective  countries,  and  to  inform  the  International  Com- 
mittee of  the  work  ali-cady  done  in  that  direction. 

As  to  the  second  catagory,  the  Congress  is  of  opinion  that 
the  works  already  done  by  Professor  Cleveland  Abbi',  and 
the  catalogues  already  printed  of  the  library  of  the  Jleteoro- 
logical  Society  of  London,  and  of  the  Oliservatoiy  of 
Brussel.s,  might  well  serve  as  a  starting  point  for  more 
comprehensive  liublications,  and  invites  all  the  directors  of 
other  meteorological  liliraries  to  add  the  list  of  works  and 
memoirs  which  are  not  yet  entered  in  these  catalogues 
(p.ai). 

The  Congress  is  of  opinion  that  it  would  Vie  very  useful 
that  an  international  dictionary  of  meteoroloev  should  be 
published  (p.  22). 

The  Congress  recommends  the  directors  of  all  central 
institutions  to  have  their  instruments  compared  with  the 
standard  instruments  of  other  countries  (p.  12). 


The  Congress  expressed  the  opinion  that  the  cost  of 
establishment  and  maintenance  of  distant  stations  should 
not  be  borne  by  an  international  fund,  but  at  the  expense 
and  under  thecare  of  the  countries  which  arc  in  relation 
with  those  localities  (p.  2.=;). 

The  Second  Meteorological  Congress  assembled  at  Rome 
institutes  an  Internctional  Meteorological  Committee, 
which  is  charged  with  everything  that  concerns  interna- 
tional relations  until  the  meeting  of  a  future  Congress. 

The  Committee  is  composed  of  nine  njemters  elected  by 
ballot,  under  the  restriction  that  two  delegates  of  the  same 
country  cannot  hold  seats  on  it  at  the  same  time. 

In  case  of  vacancy  by  the  resignation  or  by  the  death  of 
one  of  its  members,  the  Committee  may  complete  itself  by 
the  co-opton  of  a  new  member,  having  regard  to  the  re- 
striction above  indicated. 

The  Committee  elects  its  own  executive  officers  and  dis- 
tributes its  labours  among  the  dilTerent  niemlxrs. 

The  Committee  is  cliarged  with  the  jiublication  of  the 
Reiiort  of  the  present  meeting  in  three  languages,  English 
French,  and  German  (p.  2it). 

AVith  seeing  that  the  decisions  of  the  Congress  are  carried 
out,  with  the  convening  if  future  Congresses,  with  the 
preparation  of  the  questions  which  should  be  submitted 
to  this  Congress,  with  the  keeping  of  the  clelepates  to 
the  ((resent  Congress  inforujed  of  its  proceedings  and  of  its 
decisions,  and  lastl.v,  with  the  j)resentation  to  the  next 
Congress,  at  the  exi)iration  of  its  functions,  of  a  report 
embracing  the  whole  of  the  jjeriod  ()).  lO). 

The  Congress  is  of  oi)inion  that  a  new  Congress  should  be 
convened  after  a  maximum  interval  of  five  years'  (p.  17). 


♦  Note.— The  Connnittce  elected  by  the  Congress  was  composed  of  the  following  members  : 
MM.  Buys  Ballot,  Cantoni,  de  Brito  Capello,  Ilaini,  Mascart,  Mohn,  Ncumayer,  Scott,  Mild.  At  its 
first  meeting  M.  Wild  was  elected  president  and  Mr.  Scott  secretary.  It  was  furtlier  arranged  that 
the  Committee  should  give  timelj'  notice  of  all  its  meetings  to  meteorologists  interested  in  its 
proceedings  (p.  2P). 
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QrB3TI0»8. 

obscrv;ilioiis  of  eacli  coiintr.v  accordiiiK 
to  th(!  iiitr'niiitioiiiil  form,  aiiil,  licsidcs, 
oil  the  siicuial  liiliours  wliicli  oach 
country  iiia.v  l)e  willing  to  undertake 
witli  rt-Kiii'd  In  its  own  cliinat**.  In  tho 
CISC  of  su|p|)l.iiu'iitary  infornmtionlieinK 
requirt'il  for  any  cuuntrii's  it  is  desiniblc 
that  a  suitaldo  system  of  reci|)roculc'Oui- 
nuuiicntiuns  sliouid  be  devised. 

V.i.  Tile  Cunniiittfo  considers  the  fol- 
lowiuK  sulijects  aii  |)ossessing  a  general 
interest  : 

(«.)  Critic;. 1  coUeotioii  and  disi'Ussion 
of  all  existini;  data  on  the  diurnal  r:uii;e 
of  iiir  teui|>ei"<iturp,  aiul  attomiits  to 
deduce  seneral  laws  therefrom. 

(6.)  Criliciil  collection  and  discussion 
of  nil  rxistin'^  data  on  the  diurnal  and 
annual  ranp-  of  absoluto  and  relative 
atmospheric  humidity,  and  attempts  to 
deduce  general  laws  therefrom. 

(o.)  Critical  collection  and  discussion 
of  all  data  on  the  diurnal  and  annual 
range  of  the. state  of  the  sky,  that  is,  of 
the  amount  of  cloud. 

(d.)  Wind  tables  for  the  12  months 
and  for  th<'  year. 

(e.)  Tables  of  j)recipitation  for  the  12 
months  and  for  the  year. 

(/.)  New  t.'iblcs  of  atmospheric  pros- 
sure,  with  isobai*s,  for  tho  12  months 
and  fertile  year. 

(jr.)  Charts  of  the  movements  of 
storm. 

(h.)  Daily  syiiojjtic  charts,  embracing 
considerable  portions  of  the  srlobn. 

14.  The  Committee  proposes  to  organ- 
ise, in  connexion  with  the  Congress  at 
Rome,  an  exhil)itioii,  as  complete  as 
possible,  of  the  instruments  of  obser- 
vation u^ed  in  the  dilTcrent  counties, 
and  it  requests  meteorologists  to  con- 
tribute thereto  by  sending  cither  in- 
struments cr  designs  to  Rome. 

15.  Tlie  Committee  recommends  the 
establishment  of  rules  and  formula;  for 
rcducin;-'  barometric  readings  to  the  sea 
level  in  a  uniform  manner. 

Supplementary  proposition  by  Dr. 
Helhnaiin  to  prepare  a  new  set  of  tables 
for  reduction. 


Resolutions. 


IG.  The  Committee  proposes  the 
cslablislinient  of  uniform  rules  for 
determining  tho  fixed  points  of  ther- 
mometers. 

17.  Can  definitive  rules  now  be  esta- 
blished for  the  most  suitable  exposure 
of  thermoinetera  destined  to  give  the 
temperature  of  the  air  ? 


18.  Uave  .idditional  comparative  ex- 
periments been  made  since  the  first 
Congress  for  formino;  an  opinion  of  the 
different  methods  for  dotcmiininK  earth 
temperature,  which  give  more  defiuito 
infonnation  as  to  their  relative  value? 
M.  AVild's  proposal  relating  to  obser- 
vations of  the  surface  temi>eraturc  of 

EOil. 

19.  Uavc  decisive  experiments  l)eon 
made  since  tho  first  Comtress  to  find  a 
simple  and  appropriate  method  for 
dcterminiiii,'  radiation,  and  what  is  the 
relation  between  this  and  the  amount 
of  aqueous  vapour  iu  the  atmosphere  ? 


As  regards  resisarches  which  embrace  a  consideniblo 
liortion  of  the  globe  for  the  purpose  of  deducing  general 
laws  in  metoomlogy,  it  is  desirabh-  that  permanent  rilations 
for  the  coniiiiniiication  of  materials  should  lie  established 
between  the  dill'erent  central  instilulcs,  and  that  the  publi- 
cations appearing  in  each  country  siiould  be  distributed 
gi-atuitously  to  all  institutes  and  to  all  persons  who  take 
part  in  tho  investigations.  These  publications  are  to  be, 
moreover,  rendered  generally  uccessil)le  through  the  agency 
of  booksellers. 

Tho  Congress  considers  the  subjects  enumerated  in 
(luestion  13,  among  others,  as  possessing  a  character  of 
general  interest. 

The  directors  of  the  central  institutions  are  invited  to 
have  these  works  executed  as  soon  as  possible  for  tho 
stations  of  their  respective  countries  and  published,  in 
order  that  they  may  serve  as  a  basis  for  researches  which 
may  be  undortuken  on  tho  gener.d  march  of  meteoro- 
logical phenomena  over  the  surface  of  the  globe. 

IJefore  undertaking  the  investigation  of  any  one  of  the 
above-mentioned  subjects,  the  public  establishments  are 
invited  to  acquaint  the  President  of  the  International  Com- 
mittee of  their  intention,  and  ho  will  inform  thcdirectors 
of  all  the  central  inatitutions  (p.  17). 


The  Congress  expresses  the  opinion  that  it  is  desirable 
that  the  central  institutions  should  possess  specimens  of  the 
l)rincipal  inslrujuents  actually  in  use  in  other  countries 
(p.  2S). 


(1.)  The  reduction  to  the  sea  level  by  the  addition  of  a 
constant  quantity  during  the  whole  ,vear  is  only  admissible 
for  heights  not  exceeding  20  metres,  if  we  wish  "to  obtain  an 
accuracy  of  ±  0".5  mm.  (±n-002in.).  Consequently,  for 
stations  situated  at  a  height  exccedinn  20  metres,  account 
must  bo  taken  of  the  temperature  and  approximately  of  the 
relative  humidity,  ;iccordinu'  to  Lajilace's  method. 

(2.)  In  weather  reports  it  is  desirable  that  the  Ijarometric 
readings  unreducot^l  should  be  given  by  the  side  of  the 
readings  reduced  to  the  sea  level ;  in  other  publications  it 
is  necessary  to  have  in  all  cases  unreduced  readings. 

(3.)  It  is  dcsinible  that  the  International  Sleteorological 
Committee  should  undertaJvO  the  compilation  of  fresh 
uniform  tables  for  the  reduction  of  barometric  readings  to 
the  level  of  the  sea. 

(1.)  It  is  equally  desirable  that  the  Committee  should 
undertake  the  preiiaration  of  a  collection  of  tables  which 
may  be  employed  in  the  meteorological  systems  of  the 
different  countries  (p.  22). 

The  Conirress  is  of  opinion  that  the  method  indicated  in 
M.  Pernet's  report  on  the  determination  of  the  fixed  points 
of  thermometers  should  be  provisionally  acccjitcd  (p.  12). 

The  Conc;rcss,  without  actually  proscribing  a  fixed  form  of 
thermometer  screen  suitable  for  difTcrent  climates,  and 
even  for  the  cxiceneies  of  obseners.  draws  the  attention  of 
meteorologists  to  tlie  reports  and  communications  i)resent€d 
to  the  Compress,  either  as  printed  papers,  or  in  the  protocols 
of  the  meetinirs  of  the  Committee  (j).  12). 

The  Congress  has  not  been  informed  of  any  new  exjwri- 
ments  made  on  this  subject  since  the  date  of  the  Vienna 
Congress,  and  in  conformity  with  M.  Wild's  sueeestion, 
jiroposes  to  admit  the  t«nipeniture  of  the  surface  of  the 
earth  among  the  meteoroloeical  elements  to  be  observed  at 
stations  of  the  second  order  (p.  13). 


The  Congress  finds  that  tho  researches  into  the  subject 
of  radiation  are  not  yet  sniririently  advanced  to  enable  it  to 
propose  a  methtxi  of  obsen-ation,  and  considers  that  the 
question  should  bo  referred  to  the  next  Congress  (p.  13  .) 
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Questions. 

20.  What  prepress  has  been  made  in 
methods  for  detennininK  the  humidity 
of  the  air  ? 

21.  "What  progress  has  been  made  in 
the  methods  of  determining  evapora- 
tion? 


22.  Is  there  any  reason  to  chansre, 
after  further  experience,  the  decisions 
of  the  first  Congress  respecting  the 
instruments  and  methods  for  mea- 
suring the  quantity  of  rain  or  snow  ? 


23.  How  many  absohite  values  of  the 
velocity  of  the  wind  be  deduced  from 
the  direct  indications  of  different  ane- 
mometers ? 


23«.  M.  Hildcbrandsson's  proposal  for 
the  observations  of  "  cirrus  "  clouds. 


21.  Have  since  tlie  last  Congress 
better  methods  been  discovered  for 
measuring  the  ozone  in  the  atmos- 
phere ? 

25.  What  progress  have  the  methods 
for  determining  atmospheric  electricity 
made,  and  what  results  have  observa- 
tions of  this  kind  fumished  hitherto  ? 

2aa.  Proposal  of  M.  de  Rossi  for  ob- 
servations of  earthquake  phenomena. 


26.  Have,  since  the  last  Congress, 
liourly  meteorological  observations  been 
made  at  new,  and  especially  continental, 
stations  within  the  tropics  ?  (Sec  Re- 
port of  the  IVth  Commission,  Protocol  of 
the  Sixth  Meetijig  of  the  Congress  of 
Vienna,  and  its  Fii-st  Supplement.) 


27.  What  progress  has -meteorological 
telegraphy  made  since  the  first  Con- 
gress, and  how  can  we  contribute  to  its 
development  ? 


28.  What  progress  has  maritime 
meteorology  made  since  the  First  Con- 
gress? 


29.  What  results  have  the  simul- 
taneous observations  given,  and  how 
may  we  contribute  to  their  further 
development  ? 

30.  What  observations  do  we  possess 
from  high  mountains  and  from  balloon 
ascents,  and  what  measures  should  lie 
t.aken  to  organise  these  observations 
more  completely  ? 


Resolutions. 

The  ICongress  recommends  the  employment,  as  ftir  as 
may  be  possil)le,  of  a  regular  arrangement  for  Tonlilation  in 
the  determination  of  the  humidity  of  the  air  by  means  of 
the  dry  and  wet  bulb  thermometers  (p.  13). 

The  Co!igress  points  out  that  atmometers  generally 
should  fullil  certain  conditions  of  comparability,  and 
expresses  the  oijinion  that  tliere  is  need  of  fresh  researches 
benig  undertaken,  for  the  determination  of  the  form  and 
exposure  of  the  instruments  to  be  employed  (p.  13.) 

The  Congress  thinks,  that  for  stations  of  the  second  and 
third  order,  a  diameter  of  eight  or  even  of  four  inches  is 
sutficicnt  for  the  rain  gauge. 

As  to  the  position  of  the  rain  gauires  the  Congi-ess  con- 
fines itself  to  recommending  that  they  should  never  be 
placed  ujion  a  roof,  but  that  they  should  be  sulliciently 
elevated  to  be  out  of  the  influence  of  drifting  snow,  and 
of  the  splashing  of  drops  from  the  ground,  while  they  must 
not  be  sheltered  by  trees  or  other  neiirhbouring  objects 
(p.  13). 

The  Congress  does  not  feel  itself  prepared  at  present  to 
reply  to  the  question  of  the  determination  of  wind  velocity. 
It  confines  itself  to  recommending  the  directors  of  central 
institutions  to  elfect  fi  comparison  between  the  anemometers 
employed  in  different  countries  (p.  1-ij.  • 

If  the  future  International  Committee  finds  that  the 
question  is  sufficiently  advanced,  it  is  to  jjropose  an  inter- 
national comparison  of  anemometers  (p.  14). 

The  oljservation  of  the  direction  of  the  upper  clouds,  and 
especially  of  cirrus,  at  some  stations  in  each  country,  and 
the  publication  of  these  observations  in  the  form  of  an 
appendix  is  strongly  recommended  (p.  22). 

The  Congress  thinks  that  the  difficult  question  of  the 
determination  of  ozone  does  not  in  its  present  condition 
permit  of  a  definite  solution  (p,  15). 

The  Congress  is  of  opinion  that  the  study  of  atmospheric 
electricity  has  made  marked  progress  in  recent  years,  and 
recommends  that  a  comparison  should  be  made  between 
the  instruments  which  are  most  generally  used.     (p.  15.) 

After  having  heard  with  interest  the  Report  of  M.  de 
Rossi  on  the  phenomena  ,;\A-hich  he  comprises  under  the 
term  "Endogenous  Meteorology,"  the  Congi-ess  expresses 
such  desire  to  see  such  researches  continued  and  insists 
upon  the  relations  which  may  exist  between  them  and  those 
of  general  meteorology  (p.  15). 

A.  The  Congress  expresses  the  desire  that  the  hourly 
observations  made  at  the  existing  tropical  stations  may 
be  continued,  and  that  other  analogous  observatories  may 
be  established,  especially  in  the  interior  of  the  continents 
of  the  Tori'id  Zone. 

B.  The  Congress,  recognising  the  great  importance  that 
meteorological  stations  hi  Brazil  would  possess  for  the  pro- 
gress of  science,  begs  the  Italian  Government  to  make  this 
desire  known  to  the  Government  of  that  country. 

C.  The  Congress  decides  upon  conveying  to  the  Royal 
Society  of  London  their  expression  of  the  importance  it 
attaches  to  the  continuation  of  the  publication  of  the  obser- 
vations ,made  at  Trevandrum  by  Mr.  J.  Allan  Broun,  and 
upon  requesting  that  Society  to  be  good  enough  to  take 
steps  to  this  effect  (p.  2G). 

The  Congress  reconnnends  for  meteorological  telegrams 
the  genenil  adojjtion  of  the  code  of  figures  proposed  by  the 
Permanent  Committee  at  Utrecht,  and  states  that  the  Report 
which  has  been  presented  by  Mr.  Scott  to  the  Congress  on 
the  present  condition  of  meteorological  telegraphy  contains 
some  information  with  reference  to  question  27  (p.  23). 

The  Congress  expresses  the  opinion  tliat  the  Maritime 
Conference  at  London  in  1874  has  fulfilled  the  conditions 
prescribed  by  the  Congress  of  Vieinia  for  the  study  of  mari- 
time meteorology ;  it  is  of  opinion  also,  that  in  order  to 
ensue  the  future  progress  of  tins  branch  of  meteorology  the 
most  perfect  liberty  should  be  accorded  to  the  institutions 
interested  in  making  mutually  the  arrangements  which  are 
most  suitable  for  the  execution  of  their  investigations  (p.  23). 

The  Congress  is  of  opinion  that  the  development  of  simul- 
taneous observations  contributes  greatly  to  the  progress  of 
meteorology,  and  that  all  work  done  in  this  direction  should 
be  encouniged  (]).  21) . 

A.  The  Congress,  recognising  the  importance  that  observa- 
tions made  in  balloons,  esiiccially  at  places  situated  in  the 
interior  of  thecontinents,  may  have  for  the  |)liysical  study 
of  the  higher  regions  of  the  atmosphere,  recommends  the 
taking  of  observations  of  temperature  and  humidity  by 
means  of  captive  balloons,  and  according  to  Glaisher's 
method,  in  strata  at  dilferent  heights,  and  on  different  days 
and  in  dilferent  seasons.  It  recommends  also  the  study,  by 
means  of  cajitive  balloons,  of  the  diurnal  range  of  tempera- 
ture and  humidity  in  the  upper  strata  of  the  atmosphere 
and  the  detailed  publication  of  these  observations  (p.  26). 
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QrBSTiows. 


30rt.  Proposal  by  M.  Haiin  lov  tlie 
measurement  of  the  variations  in  leufcth 
of  glaciers. 


81.  The  Committee,  after  having  taken 
cognizance  of  the  project  of  M.Weyprecht 
to  establish  several  observatories  in  the 
Arctic  and  Antarctic  regions,  so  as  to 
organise  Iionrly  meteorological  and  m.-ig- 
netical  observations  to  be  made  simul- 
taneously all  around  the  Pole,  is  of 
opinion  that  those  observations  will  be 
of  the  highest  importance  in  devcloijing 
meteorolog>-,  and  in  extending  our 
knowledge  of  terrestrial  niagiietism. 
It  tliinks,  therefore,  that,  in  th(i  interest 
of  science,  it  shonid  recommend  genenil 
participation  in  this  enterprise.  In 
what  manner  can  the  Congress,  on  its 
part,  contribute  to  the  sticcess  of  the 
enterprise  ? 


32.  In  what  manner  should  wc  pro- 
ceed to  establish  meteorological  stations 
in  distant  countries  where  observations 
have  not  hitherto  been  made  f  Viilc 
Question  11. 


llESOLUTIONS. 

15(1.  The  Congnss  tliinks  that  it  would  bo  very  useful  if 
observatories  could  oossibly  be  eslabllslii-d  on  tin-  summits 
of,  mountains,  and  tlif  i,bservatijiis  published  in  ccttnso,  80 
that  tliey  may  U-  placed  at  the  disposal  of  all  lueteorologistH. 
and  may  aid  iii  tin;  sohilioii  of  problems  which  may  present 
themselves  in  future  (p.  2t;). 

\ib.  The  Coiijciuss  insists  upon  the  utility  of  a  series  of 
hourly  observations  of  tcnii)erature,  pressure,  direction,  and 
force  of  wind,  and  eventually  also  of  humidity  on  Mount 
Washington,  and  especially  at  Pike's  Peak,  the  higliest 
station  upon  the  earth.  This  series  should  embrace  oiio 
year  at  least;  and  it  would  also  bo  (lesiral>le  to  publish  in 
detail  the  observations  already  existing  for  these  two 
stations.  General  Myer  is  reiiuested  to  bo  good  enough  to 
realise  these  desires  of  all  meteorologists  (p.  2li). 

Be.  The  Congress  recoinuiends  the  Swiss  .Society  of 
Natural  .Sciences  to  do  its  utmost  to  jn-omotf;  the  esta- 
blishment of  an  observatory  upon  one  of  thcliigh  summits 
of  Switzerland.  It  expresses  the  desire  that  meteorological 
stations  may  be  established  under  similar  conditions  in 
Italy  and  other  countries  (p.  27). 

B(/.  The  Congress  consi<lers  the  establishment  of  the  ob- 
servatory of  Ktna,  projiosed  by  .M.  Taccliini,  of  that  of  Mont 
Cimone,  jjroposed  by  .AI.  Parenti,  and  that  of  Mont  Veiitoui, 
supported  bp  the  Meteoiological  Commission  of  the  Depart- 
ment of  Vaueluse,  as  enterprises  of  high  scientific  impor- 
tance (p.  27). 

C.  The  Congress  requests  the  directors  of  the  meteorological 
systems  of  the  various  countries  to  be  goo«l  enouirh  to  pub- 
lish in  a  complete  niamier  the  existing  series  of  observations 
made  at  elevateil  stations,  and  which  have  either  not  yet 
been  published,  or  only  in  an  incomjilete  manner;  and  at 
the  same  time  to  indicate  and  describe  tlie  stations  of  their 
systems  which  might  liirnish  materials  for  the  study  of  tlio 
upper  regions  of  the  atinospheie  (p.  27). 

The  Congress  draws  the  attention  of  meteorologists  to  the 
importance  of  measuring  the  variations  in  length  and  thick- 
ness of  the  irlaciers  in  the  dilTereiit  countries  in  order  to  be 
able  to  deduce  the  relations  which  exist  between  these 
variations  and  those  of  the  meteorological  elements. 

As  a  means  of  extending  our  knowledge  upon  this  ques- 
tion the  Congress  recommends  :— 

To  form  a  complete  critical  collection  of  observations  made 
in  tiuies  past  upon  the  variations  of  volume  of  the  glaciers. 

To  institute  in  future  continued  observations  at  localities 
suitably  chosen,  ution  the  annual  variations  of  the  glaciers 
in  length  and  thickness  and  to  pulilish  the  results. 

The  Congress  hopes  to  be  able  to  rely  upon  the  co- 
operation of  the  Alpine  Clubs  and  other  analogous  societies 
in  carrying  out  these  researches  ()>.  27). 

The  Congress  recognises  the  great  importance  which 
should  be  attributed  to  synchronous  meteorological  and 
magnetical  observations  nuule  in  the  Polar  regions  by 
means  of  simultaneous  expeditions,  and  it  recommends  all 
Governments  to  give  the  most  ellective  support  to  such 
undertakings. 

Considering— 
1°.  That  the  majority  of  the  members  of  the  Congress 
are  not  provided  with    instructions  relathig  to 
this  question ; 
2'.  That  such  instructions  are  absolutely  necessary  in 
order  to  arrive  at  definite  resolutions. 

The  Congress  decides  to  entrust  the  International  Com- 
mittee with  the  convening  of  a  special  Conference,  which 
should  be  composetl  of  delegates  provided  with  the  neces- 
sary instructions  and  powers  by  their  Governments,  who 
may  think  they  could  participate  in  some  way  with  the 
enterprise. 

By  reason  of  the  preparations  already  made  by  M.  W'ey- 
precht  and  Count  Wilczek  for  an  expeaition  of  this  nature, 
it  thinks  it  necessary*  that  this  Conference  should  meet  at 
Hamburg  on  the  1st  of  October  1S79,  in  oitler  to  se'ttle  the 
details  of  the  scheme  and  the  means  of  carrying  it  out  (p.  28). 

The  Congress  cainiot  give  elfect  to  the  proposal  of  5lr! 
Parkinson,  who  has  iiskcd  for  funds  for  oiyanising  a  mete<> 
rological  service  in  the  Samoa  Islands,  because  it  has  no 
international  fuiul  at  its  disiws.al  ;  but  with  reganl  to  tlio 
imiiortance  of  this  propos;d.  it  expivsses  the  hojx?  that 
private  initiative  will  permit  of  meteorological  observations 
being  taken  in  the  Samoa  Islands  (p.  25). 

The  Congress  considering, — 
1".  That  it  is  of  the  highest  importance  that  the 
meteorological  stations  established  by  different 
countries  in  parts  of  the  (flobc,  which  are  very  re- 
mote and  dilticult  of  access,  may  be  visileil  from 
time  to  time,  in  oiiler  to  ascertain  the  accuracy  of 
the  instruments  and  of  the  amount  of  conlidenco 
which  cun  be  placed  in  the  observation*. 
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QtJBSTions. 


33.  Sliould  wc  not  recommend  tlie 
;?eueral  adoption  of  a  certain  first 
meridian,  for  example,  that  of  Green- 
wich, for  synoptic  charts  ? 


34.  In  what  manner  can  we  best 
organise  and  develop  the  construction 
and  publication  of  synoptic  charts  em- 
bracing considerable  portions  of  the 
globe  V 


35.  How  can  the  development  of 
meteorology  in  connexion  with  agricul- 
tm*c  and  forestry  be  forwarded  by  the 
Congress  ? 


EBSOLt'TlOHS. 


2".  That  such  an  inspection  may  be  most  conveniently 
made  by  officers  of  the  navies  of  the  maritime 
j)oweis, 
Proposes  to  forward  to  the  Government*  of  tlie  countries 
represented  at  the  Congress  the  request  that  tliey  will 
kindly  take  the  necessary  steps  that,  on  the  one  hand,  the 
officers  commanding  vessels  visitini;  those  parts  may  receivo 
instructions,  in  pursuance  of  whiili  they  v/ould  place  them- 
selves in  communication  with  the  observers  at  those 
meteorological  stations,  whatever  be  the  nationality  of 
the  latter,  for  the  purpose  of  comparing  the  instruments, 
and  of  acquainting  themselves  with  the  manner  in  which 
the  observations  are  made  ;  and  on  the  other  hand,  that  the 
observer  charged  with  the  care  of  the  station  may  place 
himself  at  the  disposal  of  the  officer  visiting  it,  whatever 
be  the  maritime  power  by  which  he  is  commissioned  (p.  25). 

The  Congress  recognises  that  the  establishment  of 
meteorological  stations  in  Bulgaria,  Roumania,  and  Servia, 
would  be  of  the  highest  importance,  and  it  begs  the  Italian 
Government  to  cause  this  wisli  to  be  communicated  to  the 
Governments  of  those  States  (p.  2G). 

The  Congress  recommends  the  adoption  of  the  meridian 
of  Greenwich  as  a  starting  point  for  the  construction  of 
synoiftic  meteorological  charts  (p.  11). 

In  the  event  of  another  meridian  being  used  in  the  con- 
struction of  meteorological  charts,  the  Congress  recommends 
that  an  indication  should  be  given  upon  the  chart  of  the 
difference  of  longitude  lielween  the  first  meridian  adopted 
and  the  meridian  of  Greenwich  (p.  11). 

A  proposition  made  by  Jl.AI.  Iloffmeyer  and  Xeumayer 
for  combined  work  on  a  uniform  plan  on  the  preparation  of 
the  synoptic  charts  of  M.  Iloffmeyer  and  of  the  monthly 
review  of  the  Deutscbe  Socwarte  at  Hamburg  having  been 
submitted  to  the  Committee  and  discussed  by  it,  the  follow- 
ing resolution  was  adopted : 

The  Congi'ess  fully  appreciates  the  imjjortance  of  the 
publication  which  the  meteorological  histitutes  of  Copen- 
hagen and  Hamburg  jjropose  to  undertake,  and  it  hopes 
for  the  realisation  of  this  project  (p.  24). 

In  order  to  contribute  to  tlie  progress  of  agricultural  and 
forest  meteorology,  the  Congress  recommends  as  a  pro- 
gramme for  study — 

1°.  The   influence  of  tlie  meteorological   elements  upon 
vegetation. 

2'.  The  inverse  influence  of  vegetation  upon  the  meteoro- 
logical elements 

S''.  Agricultural  warnings. 

The  Congress,  finding  the  subject  too  important  to  take 
a  detailed  resolution  at  this  meeting,  proposes  to  charge  the 
International  Committee  with  the  convcnhig  of  a  special 
international  conference  before  next  spring,  to  take  into 
consideration  the  development  of  agricultural  and  forest 
meteorolog.v  (p.  24). 
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APPENDIX  XII. 

List  of  Rkpouts  tresented  to  the  Congress. 

Those  marked  *  are  printed  eitlier  in  full  or  in  ahstract  in  '*  Rapports  sur  les 
Questions  du  Progmnimc." 

Those  mnrked  thus  t  were  also  printed  privately,  and  were  distributed 
at  the  Congress. 

Those  marked  thus  \  have  been  published  independently  of  the  Ilupports. 

Articles  of  the 
Propmninie. 

4,   Sur  la  Reduction   des  Moyennes  des  Observations  en  vraies  Moyenjies  -- 
Prof  Buys  Ballot.*! 

8,  On  the  Proposal  for  the  Establishment  of  an  International  Fund. — Prof 

Bruhns  ;*t  Prof  ^Yild.*t 

9.  On  the  proposal  for  a  Catalogue  of  Meteorological  Publications. — Prof. 

Wild  ;*t  Dr.  Ilellniann.l  (') 

10.  On   the    Comparison    of    Standard    Instruments. — Prof    Wild  ;*t     Dr. 

Neumayer.t 

11.  On  the  Establishment  of  Distant  Stations  (see  Art.  32). 

15.  On    Tables    for    Reducing    Barometrical    Readings   to    Sea-level. — Prof 

Bruhns  ;*t  Prof.  Wild  ;  ♦=!  Prof  Ilann  (see  Art.  27) ;  Dr.  Hellmann.t(2J 

16.  On   the    Determination    of    the    Fi.\ed    Points    of    Thermometers — M 

Pernet.*tt(') 

17.  On  the  Exposure  of  Thermometers. — Mr.  Buchan  ;|(^)  Prof.  Cantoni  •*t(M 

M.  de  BritoCapello.*t 

18.  On  Earth  Temperature. — Prof  Ebermayer  ;*t  Prof.  Wild.*t 

19.  On  Solar  Radiation.— M.  Violle;=^i^  M.  Marie  B&vy* 

20.  On  Atmospheric  Humidity. — Prof.  Cantoni. *!(•') 

21.  On  Evaporation. — Prof.  Cantoni  ;*|('')  Prof.  Ebermayer.*! 

22.  On  Rain-gauges. —  Prof.  Mohn.*t 

23.  On  Anemometry.— M.  de  Brito  Capello  j*t  Prof.  Wild.*t 

24.  On  Ozone. — Prof.  Palmieri."" 

25.  On  Atmosjdieric  Electricity.— Prof.  J.  D.  Everett*tt(0  J  Padre  F.  Denza."*^ 

26.  On  Hourly  Observations  between  the  Tropics. — Mr.  H.  F.  Blanford.*t 

27.  On   Weather  Telegraphy.— Mr.    R.    H.    Scott*tt(^);  Dr-  J-   Hann*+t(«)  • 

Dr.  C.  Pittei*;  M.  Rikatcheff.*t 

28.  On  Maritime  Meteorologv.— Mr.  R.  H.  Scott*tt(") ;  Dr.  G.  Xeumaver*t  • 

Dr.  C.  Pittei*  ;  M.  Rikatche£F.*r 

29.  On  Simultaneous  Observations. — Prof  Buys  Ballot."*t 

30.  On  Observations  at  Mountain  Stations  and  in   Balloons. —  Dr.    Hannjt ; 

Padre  Denza.* 

31.  On  Stations  in  the  Arctic  Regions  and  M.  Weyprechfs  plan. — Prof.  Buys 

Ballot*t;     Pi'of  Mohn*t;  Dr.  Neumayerf  ;"  M.  Wevprecht.t 

32.  On  Distant  Stations.— Prof.  Mohn^t;  Prof  Wild.*t 

33.  On  the  Choice  of  a  First  Meridian. — Prof.  Bruhns. *t 

34.  On  Synoj)tic  Charts. — Capt.  Hoffmeyer*t  ;  M.  Brault.*t 

35.  On    Agricultural     Meteorology. — Dr.     Lorenz    von     Liburnau*!;    Prof. 

Bruhns*t;  Padre  Denza.* 


(')  Zeitschrift  dcr  Oest.  Met.  Gcsellschaft,  vol.  XIV.,  pnirp  W. 
(»i  Ibidem,  page  97.  (')  Ibidem,  pajro  13()i 

(♦)  "  Nature,"  vol.  XV.,  pntte  856. 

■')  Mcteoroloftia  Itnliana,  1878.    3Ieuioric  et  Notize,  fasc.  4,  poge  61. 
')  Ibidem,  paj^e  G7. 


(')  Published  bv  the  Meteorolofcical  Council,  London. 
(»)  Zeitschrift  der  Oest.  Met.  Gcsellschaft,  vol.  XIV., 
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LIST  OF  PUBLICATIONS,  &c.  issued  imder  the  Authority  of 
the  Meteorological  Council. 


OFFICIAL. 


No. 
1. 


Report  for  1867.  Presentetl  to  Par- 
liament.    Is. 

Instructions  for  Meteorological  Tele- 
graphy.    New  Eilit.  (1875),     6(1. 

Fishcrj-  Barometer  Manual.     Gd. 

Charts  of  Surface  Temperature,  South 
Atlantic  Ocean.     2*.  &d. 

Keport  for  1866.  Presented  to  Par- 
liament.    5d. 

Report  for  1869.  Presented  to  Par- 
liament.    10(/. 

Quarterly  Weather  Report,  1860. — 
Parts  1.  to  IV.     5s.  each. 

Barometer  Manual.  Is.  (New  Edition, 
in  the  Pre.'^s.) 

Quarterly  Weather  Report,  1870. — 
Parts  I.  to  IV.     5s.  each. 

Report  for  1870.  Presented  to  Par- 
liament.    lOrf. 

Contributions  to  our  Knowledge  of  the 
^^leteorologj^  of  Cape  Horn  and  the 
West  Coast  of  South  America.  2s.  6c?. 

Currents  and  Surface  Temperature  of 
the  North  Atlantic  Ocean,  from  the 
Equator  to  Lat.  40°  N.,  for  each 
month  of  the  year,  with  a  General 
Current  Chart.     2s.  6d.  r<-  ■ 

A  Discussion  of  the  Meteorology/ of 
the  Part  of  the  Atlantic  lying  N(>nh 
of  30°  N.  for  the  Eleven  Days  enciing 
8th  February  1870.  Price,  Tvith 
Book  of  Charts,  5s. 

Quarterly  AVcather  Report,  1871. — 
Parts  I.  to  IV.     5s.  each. 

Report  for  1871.  Presented  to  Par- 
liament.    lOd. 

Quarterly  Weather  Report,  1872. — 
Parts  I.  to  IV.     5s.  each. 

Report  for  1872.  Presented  to  Par- 
liament.    Is. 

Contributions  to  our  Knowledge  of  the 
Meteorology  of  the  Antarctic  Re- 
gions.   2s.  •►     i 

Quarterly  Weather  Report,'  1873. — 
Parts  I.  to  IV.     5s.  each.  ■"'■ 

Charts  of  Meteorological  Data  for 
Square  3.  Lat.  0"-10°  N.,  Long. 
20°-20°  W..  and  Remarks  to  accom- 


No. 

21. 
22. 
23. 

24. 
25. 

26. 
27. 

28. 

29. 
30- 
31. 

32. 

33. 
34. 


35. 
36. 


37. 


pany  the  Monthly  Charts.  Showing 
the  Best  Routes  acros.s  the  Equator 
for  each  Month.     20s. 

Report  of  Proceedings  of  the  Meteoro- 
logical Congress  at  Vienna.     Is. 

Report  for  1873.  •  Presented  to  Par- 
liament.    4f/.  ^ 

Report  of  the  Proceedings  of  the 
Conference  on  MaritimeMetcorology 
held  in  London,  1874.     2«. 

Instructions  in  the  Use  of  Meteoro- 
logical Instruments.     Is.  6d. 

Quarterly  Weather  Report  for  1874. 
Parts    I.    11.    aud   IV.      5s.   each. 
Part  III.     5s.  <Jd. 

I{eport  for  1874.  Presented  to  Par- 
liament.    6rf. 

Charts  of  Meteorological  Data  for  the 
Nine  10°  Squares  of  the  Atlantic 
which  lie  between  20°  N.  and  10°  S., 
and  extend, from  10°  to  40°  W.,  with 
accompanying  Remarks.     24s. 

Contribution  to  our  Knowledge  of  the 
Meteorology  of  Japan.— By  Staff- 
Commander  Thomas  H.  Tizard, 
H.M.S.  "  Challenger."     Is. 

Report  for  1875.  Presented  to  Par- 
liament.    4d. 

Quarterly  V/eather  Report,  1875.— 
Parts  I.,IL,  III.,  and  IV.    5s.  each. 

Report  for  Period  of  Seventeen 
Mouths  ending  31st  May  1877. 
Presented  to  Parliament.    3s.  5d. 

A  Discussion  of  the  Meteorology  of 
the  North  Atlantic  during  August 
1873,  with  31  Synoptic  Charts.   15s. 

Quarterly  Weather  Report  for  1876. 
Part  I.     (In  the  Press.) 

Contributions  to  our  Knowledge  of  the 
Meteorology  of  the  Arctic  Regions, 
Part  I.  2s.    Part  II.   (In  the  press). 

Report  for  1877-8.     Is. 

Report  of  the  Proceedings  of  the 
Meteorological  Congress  at  Home, 
1879.     Is.  erf. 

Report  on  the  Meteorology  of  Ker- 
gueleu  Island.  By  the  Rev.  S.  J. 
PeiTy,  S  J.,  F.1-;.S.'    (in  the  Press.-) 


N(^N  OFFIiSlAL. 


No, 
]. 


Report  to  the  Committee  "on  the  Con- 
nexion between  Strong, Winds  and 
Barometrical  Differences.*— B3'R.  ll. 
Scott,  Director  of  the  OfBce.     6'/.. 

Report  to  the  Committee  on  the  Meteo- 
rology of  the  North  Atlaiitic! — By 
Captain  H.  Toynbee,  Marino  Super- 
intendent.    Is. 

Report  to  the  Committee  on  the  Use  of 
Isobaric  Curves. — By  Captain  H. 
Toynbee,^Iarine  Superintendent.  Is. 

Routes  for  Steamers  from  Aden  to  the 
Straits  of  Sunda  and  back.  Trans- 
lated from  a  Paper  issued  by  the 
Royal  Meteorological  Institute  of  the 
Netherlands.     6f/. 

On  the  Winds,  &c.  of  the  North  Atlan- 
tic along  the  Tracks  of  Steamers  from 
the  Channel  to  New  York.  Trans- 
lated from  a  Paper  issued  by  the 
Deutsche  Scewarte,  Hamburg,     ed. 

Report  of  the  Proceedings  of  the  Me- 
teorological Conference  at  Leipzig.  Is. 


No^ 


13, 


Notes  on  the  Form  of  Cyclones  in  the 
Southern  Indian" Ocean,  —  By  C. 
Meldrum,  Esq.,  M.A.,  F.R.A.S.     6rf". 

Report  on  Weather  Telegraphy  and 
Storm  AVarnings.  Presented 'to  the 
Meteorological  Congress,  Viei;na.  Gd. 

Report  of  the  Permanent  Committee  of 
.    the  Vienna  Congress  if<)r  1874.  Is.  6</. 

On  the  Physical  CJeogiaphy  of  the  Part 
of  the  Atlantic  which  lies  between 
20°  N.  and  10°  S..  and  extends  from 
10°  to  40°  W.  A  Paper  read  before 
the  British  Asst^ciation  at  Bristol,  in 
August  187.5,  b^ Captain  Toynbee, 
Marine  Superintenclcnt,     Is.  Gd. 

Report  of  •tht^.Penninu-nt  Committee 
of  the  Alcniia  Congress  for  1 875.     2s. 

Reports  to  the  Permanent  Committee 
of  the  Vienna  ('ongress  on  Atmo- 
spheiic  Electricity,  ^Maritime Meteo- 
rology, and  Weather  '1  elegiaphy.  2s. 

Report  of  the  Permanent  Committee 
of  the  Vienna  Congress  for  1878.  6d. 
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